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QNUARDT MISSION 





PNEUMATIC DIGITAL COMPUTERS FOR CONTROLS IN SPACE 


An Independent Research Project by The Marquardt Corporation 


Advanced control systems, capable of operating in hostile 
environments with precision and reliability, are the subject of 
research programs being conducted by ASTRO, Marquardt’s 
division for research into the space age. 

One portion of this program is concerned with investigating 
the application of pneumatic concepts to digital computation 
for the numerical control of space vehicles and advanced pro- 
pulsion systems. Based upon simple diode logic, the pneumatic 
computer combines digital accuracy with the ability to operate 
under nuclear radiation, vibration and temperature extremes 
which are destructive to electronic and hydraulic devices. 
ASTRO’s research investigations involve miniature diode 
valves which operate without moving parts. When assembled 
in computer configurations they can carry out all the numer- 
ical computations currently performed by their electronic 
counterparts. The pneumatic digital computer shows promise 
of providing small volume, light weight, and low cost systems 


@ ASTRO @ OGDEN DIVISION @ POMONA 





capable of precision control of sophisticated space vehicles 
and advanced propulsion systems. 

ASTRO’s research programs into the control problems of 
space flight are indicative of the knowledge and creative effort 
being devoted to yet another aspect of the Marquardt Mission. 


Creative engineers and scientists are needed 
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AUXILIARY POWER FOR 
MINUTEMAN’'S THREE STAGES 


The U.S. Air Force’s Minuteman, first of the solid propellant 
powered ICBM’s, introduces numerous design and operational 
features unavailable in its first generation counterparts. End result 
is a smaller, lighter, less complex and lower cost missile. 
COMPACT DESIGN—Typical of these advances is the highly 
integrated APU design developed for all three missile stages by 
Vickers under contract to Autonetics, a division of North Ameri- 
can Aviation, Inc. A significant saving in package weight and 
envelope is provided by immersing the hydraulic pump com- 
pletely within its self pressurizing reservoir. 

APPLICATION FLEXIBILITY—An important design feature is 
the ability of the hydraulic pump to be coupled with a wide variety 
of drives including continuous duty electric motor, ram air turbine, 
hydraulic motor, flywheel, or be mounted directly on an engine 
drive pad. For the Minuteman application, an intermittent duty 
d-c motor is used. 

UNUSUAL STORAGE LIFE—A fundamental design goal of the 
Vickers Minuteman APU was to match the unusual storage life 
of the missile. This has been accomplished to provide long service- 
free standby in the missile, coupled with convenient ground 
check-out. 

HIGH RELIABILITY —The schematic diagram below shows the 
absence of external tubing and the requirement for only one 
external dynamic seal. These factors along with a proven pumping 
element and relative low operating speeds have led to a highly / 


reliable system.  pame 

This solution is typical of the Vickers “*Programmed Power” re 
approach to energy conversion, power transmission and fluid — 
transfer. Get more details on this application by writing for 


Bulletin A-5249. | ae 
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NE NEWS from Dow Cornin 


Versatility Is the Word 


Silastic RTV meets many needs 
... cures-in-place without heat 





Think of a silicone rubber you can pour into place to produce flexible 
molds . . . to encapsulate electronic assemblies . . . to make a one-of-a- 
kind gasket or seal. Or imagine a rubbery silicone adhesive you squeeze 
from a tube — yet it bonds without slump or sag, and at room tempera- 
ture, too! Think of such materials and you think of Silastic® RTV. 


A product of Dow Corning silicone research, this more versatile silicone 
rubber has many forms. Yet, on curing, all forms exhibit the same resist- 
ance to extreme temperatures — from -100 to 500F. All withstand the 
effects of oxygen, ozone, weathering, time, corona, thermal cycling and 
voltage stress. 


Need prototype parts faster? Use Silastic RTV to make molds quickly 
and economically. You simply pour the Silastic RTV around the pattern; 
set-up time ranges from minutes to hours depending on your needs. The 
cured mold is flexible, strips easily, and will accept most casting materials 
without a parting or release agent. And because Silastic RTV flows and 
fills every hairline, you obtain prototype parts with the very finest detail. 


Or maybe you need to protect some elec- 
tronic device from moisture, shock, or 
severe environment. Silastic RTV is ideal 
for this job . . . is used by many electronic 
firms to encapsulate avionic subassemblies 

. effectively maintains a seal regardless 
of severe temperatures, hot or cold. 


An adhesive, too! A new Silastic RTV 
is now available in handy tubes . . . is fast 
gaining acceptance as a flexible adhesive. 
Bonds to most materials including metals 
and plastics. When squeezed from the tube 
it adheres . . . even to inverted surfaces... 
does not slump or sag. When curing is 
complete—at room temperatures, of course, 
you have a rubbery, strong silicone bond. 


Yes, versatility is a good descriptive word 
for Silastic RTV. Problem-solver or time- 
saver are others. What’s yours? 





For more information about 
Silastic RTV and its applications, 
write Dept. 1015. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 





AVIATION CALENDAR 


Mar. 12-16—Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
Hilton, Los Angeles, Calif. 

Mar. 13-16—Missile and Space Vehicle Test- 
ing Conference, American Rocket Soci- 
ety, Biltmore Hotel, Los Angeles, Calif. 

Mar. 16-18—Fifth National Conference on 
Aviation/Space Education, Mayflower 
Hotel, Washington, D. C. 

Mar. 17—Symposium on Interaction of 
Space Objects With Plasmas Outside the 
Atmosphere, Sheraton-Park Hotel, Wash- 
ington, D. C. 

Mar. 20-23—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y 

Mar. 20-24—1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif. 

Mar. 20-24—Western States Regional Con- 
vention, Society for Nondestructive Test 
ing, Ambassador Hotel, Los Angeles. 

Mar. 23-24—Third Annual Electron Beam 
Symposium, Alloyd Electronics Corp., 
Cambridge, Mass. 

Mar. 27-31—1961 Symposium on Tempera- 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio. 

Mar. 28-29—Nucleonics in Flight Sympo- 
sium, American Nuclear Society, Statler- 
Hilton Hotel, Dallas, Tex. 

Apr. 4-5—Aviation Technician School Ad- 
ministrators Conference, Purdue Univer- 
sity, Lafayette, Ind. 

Apr. 4-6—International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 





Apr. 4-6—Lifting Re-entry Vehicles: Struc- 
(Continued on page 6) 
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The Greeks |! word for it, which escapes 
us at the moment. And we should have a better 
word for it, but we haven't. In this day and 
age, a pedesta ta simple device to hold 
something up at least in the electronics 
industry, it is a unique and complex portion 

of an antenna system. 


Jevelops and manufactures 
weight, low-cost pedestals 
Jar and telemetry, optical 
nd-based, ship-borne, on 
for use in the arctic, in 

he desert or in the tropics. 


Canoga des 
rugged, reliable 
for almost 
and infra-red | 
trailers, on ro 


LET’S 
TALK 
ABOUT 


Canoga pedestals are slim, minimizing wind 
loading and permitting the mounting of counter- 
PE DE STALS balan jnificantly closer, thereby 

greatly red polar moments of inertia. 

Gear tra ynd related electronics are 
completely en ed—providing protection 
from weather, fouling, corrosion, breakage, 
etc. Up to 810° vel are available without 
slip-rings for non-rotational tracking and 
slip-ring mod ire available for all around 
tracking capab -anoga has developed the 
Tri-Ped antenna which provides complete 
flexibility by the addition of a third, or 
traverse, axis to the conventional azimuth 

and elevation axes.) 


ock secures both elevation 
and azimuth gear disengages servos in one 

operation. Elevation of 200° permits “plunging” 
for boresight purposes. 


A single stov 











Canoga pedestals offer compact, double 
planetary, interchangeable drive modules with 
eccentric backlash adjustment, modular inter- 
changeable data packages, balanced elevation 
yoke which eliminates eccentric loading of 
yielding increased high- 
uracy and minimizing the 
em. Also, a synchro-torque 
1-wheel follow-up feature 
eliminates une ted pedestal accelerations 
when switching from the slaved to local 
mode of operation. 


the azimuth be 
elevation angle 

perpendicularity | 
transmitter 








Canoga pedestals can accommodate 
paraboloidal dish antennas up to 28’ in 
ymeter and various helix arrays. 


Standard bolt circle and bolt dimensions 
ty to standard mounts or 

n be engineered to customer 
specifications. 


provide for a 
mounting 


Canoga Electronics Corporation also 

manufactures complete radar systems, microwave 
ferrite devices and components, radar and telemetry 
antennas, radar reflectors, range instrumentation, 
test equipment and special electronics equipment to 


Camnoca 


customer specifications 


CANOGA ELECTRONICS CORPORATION, VAN NUYS, CALIFORNIA * FORT WALTON BEACH, ..ORIDA 





Gee chit Kidde look / 














Product information to help you so/ve your 


aircraft, missile and spacecraft problems / | 


Now available to aero-space 
engineers, this valuable 12-page 
Kidde Capabilities Book outlines 
the many and varied aircraft and 
missile products offered by Kidde 
Aero-Space Division. 

In this brochure, you’ll find 
information on pressure vessels, air 
compressors, valves and other pneu- 
matic components, inflation devices, 
ballscrew assemblies, actuators, fire 


detection and extinguishing sys- 
tems, and many other components 
available on an off-the-shelf basis or 
designed and manufactured to your | 
specifications. 

Solving problems in the ever- 
growing field of aircraft, missiles 
and spacecraft is a Kidde specialty. 
Send for the free Kidde Brochure 
A-21, and find out how Kidde can 
solve problems for you! 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc.,318 Main St., Belleville 9, New Jersey 


Sales-Engineering Offices: Boston + Dalias « Dayton * Huntington (N Y) 
Waiter Kidde-Pacific, Van Nuys, California « Walter Kidde & Company of ( 


« St. Louis * San Diego « Seattie « Van Nuys (Ca!) « Washington (DC) 


Canada Ltd., Montreal, Toronto, Vancouver 
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tures, Materials & Design, American 
Rocket Society, Palm Springs, Calif. 

Apr. 4-7—National Aeronautic Meeting, So- 
ciety of Automotive Engineers, Commo- 
dore Hotel, New York, N. Y. 

Apr. 10-11—Spring Meeting, Western States 
Section/The Combustion Institute, Aero- 
nutronic Division of Ford Motor Co., 
Newport Beach, Calif. 

Apr. 10-14—International Symposium on 
Aviation Research and Development, 
Federal Aviation Agency, Atlantic City. 

Apr. 13-14—Annual Meeting, National Aero- 
nautical Services Assn., Hotel Washing 
ton, Washington, D. C 

Apr. 13-14—Institute of the Aerospace Sci- 
ences/Army Aviation Meeting  (classi- 
fied), Washington, D. C 

Apr. 17-28—l4th Technical Conference, 

International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20—Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20-22—General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 22-25—Annual Business Meeting and 
Conference, American Assn. of Airport 
Executives, Broadmoor Hotel, Colorado 
Springs, Colo. 

Apr. 24-27—32nd Meeting, Aerospace Medi- 
cal Assn., Palmer House, Chicago 

Apr. 26-28—Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fa. 

Apr. 30-May 4—Seventh National Aero- 
space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex 

May 3-5—17th Annual National Forum, 
\merican Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 3-5—Nurlear Applications in Space 
American Rocket Society/ 

National Laboratory, Gatlin 


Conference, 
Oak Ridge 
burg, Tenn. 

May 8-10—National Aerospace Electron- 
ics Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio. 

May 9-11—Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif 

May 12-14—Mid-America Air Fair, Munici- 
pal Airport, Wichita, Kan 

May 15-17—National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington, D. C 

May 15-18—20th Annual National Confer- 
ence, Society of Aeronautical Weight En 
gineers, Sheraton Hotel, Akron, Ohio. 

May 22-24—National Telemetering Confer- 
ence, Sheraton-Towers Hotel, Chicago, I] 

May 22-24—Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman, Chicago 

Mav 26-June 4—24th French International 
\ir Show, Le Bourget, Paris, France 

July 25-Aug. 10—International Trade Fair 
md = Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, II] 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 
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lAl Within the spectrum of contemporary military communications, concealed transmission in the intermediate range has presented 


a formidable problem. The IAI system for information acquisition and interpretation, developed by the Westwood Division of Houston 
Fearless Corporation, is a major advancement toward its solution. The IAI concept of visual, digital, or speech transmission in this 


problem range establishes entirely new standards for reliability, cryptographic safety and concealment. Westwood researchers are 


probing the entire realm of electromagnetic and acoustical phenomena as they seek out even more advanced techniques, propagation 


mechanisms, and radiation devices in all ranges and modes of communication for tactical and strategic reconnaissance, or for general 


scientific purposes. Inquiries regarding the IAI system will be given immediate attention. Scientists and engineers wishing to join 


this advanced program will receive every consideration. Westwood Division, }I- Houston Fearless Corporation, Los Angeles 64. 
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2,000 in-Ibs, 25° Rotation 
‘ota-Dyne. Inset shows 

L test with 

closed center valve 








ROTA-DYNE” - 


Rotary Proportional Hot Gas Servos and Pneumatic Actuators 


The Rota-Dyne is a true rotary servo which can 
modulate angular load position over ranges less 
than a full revolution. It employs a unique sealing 
technique which is quite simple, but virtually 
leak-proof and highly reliable. Developed in a 
company-sponsored program, Rota-Dyne offers 
these advantages and design features: 

@ Direct drive of fins, nozzles or other loads 


e@ Low backlash and internal friction 
e@ Close coupling, little structural feedback 


e@ Integral gas filters 

@ Low weight to torque ratio 

e@ Mechanical position feedback 

@ Frequency response within 3 db to 15 cps 

e@ Inlet gas temperatures to 2000°F 

@ Tapco supplied liquid or solid gas generators 
e@ Low production costs 


If you would like further information on Rota- 
Dyne servos, write on your company letterhead. 
Tapco Group sales engineers are available for 


consultation at your convenience, 


TRW 
| EEE 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


Dept. AW-3-6-61, Cleveland 17, Ohio 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE 
AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES. 


10,000 in-Ibs, + 8° Rotation Rota-Dyne 


TAPCO GROUP EXPORT REPRESENTATIVE 
Naal-iler- lame, \iidee lam ialemai|i-lesl-\ce.s|- 0 Wn) Mina 
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From jet aircraft and missiles to automobiles and frac- 
tional horsepower motors, Purolator filters are part of 
advanced engineering design 


Sixty-five Purolator filters perform vital functions on the 
Boeing 707, 720, Douglas DC-8, Convair 600 and Convair 
880. Purolator filters form an integral part of such missile 
systems as the Hawk, Polaris, Jupiter, Atlas Terrier and 


Hound Dog. 


Filtration 
for Every Known 


Fluid 


There go 


Purolator 
hilters [ 





BORING, 4203 





In fact, we filter all fluids vital to the proper operation of 
aircraft, rockets, automobiles and other machines — be they 
air, fuels, lube oils, or hydraulic fluids. In each case, the 
Purolator filter is designed specifically for the job. 

Do you have an engineering development in mind that 
would benefit by filtration? We're the world’s largest, most- 
diversified maker of filters. Chances are, one of our more 
than 2,000 units will do the job. If not — we'll design and 
make a filter that will. Let us know your requirements. 


PUROLATOR 


PRODUCTS, INC. 


RAHWAY. NEW JERGEY. AND TORONTO. ONTARIO. CANADA 





General Electrics new 
TV camera gets the 
picture 10 feet from 
blast-off 


PROVIDES HIGH RESOLUTION CLOSED CIRCUIT 
TV UNAFFECTED BY EXTREME SHOCK, 
VIBRATION, NOISE 


The new TE-9-B camera is typic f the reliability and per- 
formance of General Electric Closed Circuit TV Systems. 
Designed for difficult assignme like missile bases, this 
camera can operate within 10 feet of missile nozzles, where 
blast-off noise of 190 db and shock from 5 to 30 G’s are 
present. The TE-9-B TV camera has successfully withstood 
these extreme environmental co: ons. 

The TE-9-B is a transistorized ved, single-unit vidicon 
camera. Completely self-contained—no external cooling or 
acoustica! treatment required most applications. High 
performance is assured with | vertical and horizontal 
resolution . . . a sharper picture, excellent contrast range 
and stable performance. 

Installation and operating co e low. No separate con- 
trol unit required for fixed ’syst nd a single cable pro- 
vides control for camera and cessories in remotely 
operated systems. Only 18 wa ver consumption. All 
transistors are plug-in for ease 1intenance. 

General Electric’s years of « ence in the closed cir- 
cuit TV field include installat Cape Canaveral, Van- 
denburg. Patrick, Forbes and Warren AFB’s. Highly skilled 


It can’t be seen, but within the smoke created specialists help plan, design nstall the system that 
by this typical launching, often sits a TE-9-B meets your specific requireme r complete information, 


camera, giving a close-up view of launching contact Section 5431-6, Te | Products Operation, 


conditions to remotely located observers. General Electric Company, | Virginia. 
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Cubic all-weather tracking system gives detailed analysis of ADC scoring missions 


When a rocket or missile streaks 
from the armament bay of an 
interceptor over the Eglin Gulf Test 
Range and hurtles toward a target 
drone, a unique Cubic tracking sys- 
tem goes to work. Called MATTS 
for Multiple Airborne Target Trajec- 
tory System, it gives the Air Defense 
Command a complete running 
account of every phase of a scor- 
ing mission and prints out a full 
record of the intercept problem for 
later analysis. 


MATTS has already demonstrated 
an unusually high level of reliability 
in continuous ADC operation. It has 
been scheduled as primary scoring 
instrumentation for ADC’s next 
biennial weapons meet (Operation 
William Tell °61) to be held on the 
Eglin Range in October. 

MATTS operates day or night, in 
any kind of weather, continuously 
measuring and plotting the trajec- 
tories of the interceptor, the missile 
and the target drone. The system 


EMPLOYMENT OPPORTUNITIES... Many challenging space age projects at 
Cubic invite inquiry from experienced engineers and scientists. 


12 


tells everything about the mission, 
including the distance and direction 
of the missile from the target, and 
from the interceptor, at the time of 
simulated burst. 

Cubic precision electronic track- 
ing systems, of which MATTS is just 
one example, are in world-wide use 
for scoring, range safety, air traffic 
control, satellite geodesy and radar 
telemetry acquisition. For iaforma- 
tion, write Dept. AW-103, Cubic 
Corporation, San Diego 11, Calif. 


cubic 


CORPORATION 
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BENDIX S-200 IGNITION EQUIPS 80% OF 
NEW U.S.-BUILT BUSINESS AND PRIVATE AIRCRAFT 


BENDIX S-600 LOW TENSION IGNITION HELPS 
SET NEW ALTITUDE RECORD. Jerrie Cobb, first 
woman candidate for space flight, flew an Aero 
Commander to a world altitude record of 
37,010 feet last September 20. In her record- 
smashing flight, officially sanctioned by national 
and world aeronautic authorities, her aircraft 
was equipped with a dependable Bendix S-600 
low tension ignition system 


Builders of fixed wing aircraft and helicopters, using four and six cylinder 
engines, have been quick to specify the Bendix® S-200 ignition system 
because of its easier starting, smoother running, and greater durability. 
It is now used on four out of five new business and private aircraft. 

Quicker, surer starting is accomplished through a new concept in high 
tension ignition for aircraft. The ignition-starting energy formerly supplied 
by release of a mechanical impulse coupling is replaced in the S-200 system 
by a retard breaker and battery-operated starting vibrator which produce 
a “shower of sparks” at the spark plug. A completely new type of ignition 
switch automatically controls starting and operation of the ignition system. 
Radio shielding is improved on the S-200 system through use of the Bendix 
“feed-thru” capacitor feature. 

Aircraft operators wanting the advantages of the S-200 system may 
obtain it to replace present ignition and are invited to contact Scintilla 
Division distributors regarding installation, price, and delivery. 


1. Retard breaker magneto 2 Starting vibrator 3, Ignition and starter switch 4 Harness assembly 


Scintilla Division 


SIDNEY, NEW YORK 
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.»»ON THESE JET TRANSPORTS, 
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BOEING 707 BOEING 720 DOUGLAS DC CONVAIR 880 


WHERE ONLY THE BEST WILL DO 


CONVAIR 600 FAIRCHILD F-27 SUD CARAVELLE LOCKHEED ELECTRA 


Scott Jet-Set — Fast donning mask | wl ; foe Scottoramic Mask — Provides unlim- 
suspensi Protection to — ~ : ited vision. Protects in smoke and 


lon device. 
45,000 feet. Scott Emergency Oxygen System — Drops oxygen masks to fume emergencies. 
. passengers in event of decompression or cabin pressure loss. 


... reliable SCOTT oxygen equipment 


Only a few of the many aviation products manufactured by the 
Scott Aviation Corporation are shown. Other Scott Products for 
business and private aircraft include: 


@ Light Aircraft Tail Wheel Assemblies 
@ Parking Brake Valves 

@ Control Wheels 

@ Windshield Cleaner 

@ Air Temperature Gauges and many more 


uty ne eer <elgpepestena — For information on these and other Scott Products consult your 
calor ounans in oveek of cana peaaore nearest Aircraft Equipment Distributor. 
loss. KS 4 


ott! : 


wy roe sey 


SCOTT AVIATION CORP. 
275 Erie Street e Lancaster, N.Y. 


no. 132 Ventura PF tudio City. Calif 


Scott 10850 
Slow Opening 
Cylinder Valve 
: Scott 5600 Portable, Dual-Purpose 


Scott 10400 Diluter-Demand Minia- 4 : Oxygen Unit — Serves passengers 
‘a Protects against high 

ture Fanel Regulator — Supplies crew and crew. 

oxygen for jet transport operation. pressure. Gurge. 








A SECOND SHOT HEARD 








ROUND THE WORLD: 








On February Ist, a new 








American missile roared 








upward from its pad at Cape Canaveral. It was the Air 








Force Minuteman. It was the first flight of a three- 








stage intercontinental ballistic missile. lt was a success. 





The Minuteman ICBM was launched by automatic checkout ipment. It was guided by 
The an extremely advanced electronics device, an operational inertial guidance and con- 
trol system. A system of similar principle guides America’s nuclear-powered Polaris 
{ - . mestaninies a Re ‘scile onidance systems. as well as M3 — 
%Oth Century submarines. Both the submarine and mi: il guidance sys vell as the Minute man 
. automatic checkout equipment, were designed and built \utonetics, a Division of 
M inuteman North American Aviation. oday, because of the ! went entury Minuteman, the 
United States is a stronger nation...and peace for t! World is more secure. 


Electromechanical Systems by Autonetics Ay) Division of North American Aviation 
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Sh hh. “Dikise er ™® «4 one ‘. 


THIS IS AN ENEMY BOMBER. 
NORTHROP BUILDS IT. 


On a radar screen, the RP-76 target missile can look as big as the largest enemy bomber. Rocket powered, it 


flies faster than sound, operates above 70,000 feet. Yet this little giant is less than ten feet long, weighs just over 
300 pounds, and parachutes down for re-use after completing its run. It is the heart of the Army’s program for 


training the ground-to-air missile crews who guard our cities. The complete target and tracking system is made, 


managed and serviced for the Army by RAD id PLAN E 


A DIVISION OF 


NORTHROP 
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Opening Radiant “Windows” to the Universe... Man's world has been compared to the inside of a 
dark.room: his only view outside has been through a tiny window in the wall. © 

This analogy is accurate. Visible light, for example, is only about 3% of the entire electromagnetic spectrum—the 
radiant energy that fills our world with life. What we know about the other 97% isiittle indeed, despite the cen- 
' turies men have wondered, probed and experimented. Our ‘“‘windows”’ are small and Often the view is obscure. 
Opening these ‘‘windows"’ is the dedicated task of thousands of Westinghouse scientists and engineers. Their 
work has made many contributions to aerospace strength, demonstrated by important developments in elec- 
tronics, airborne electrical systems, communications, new materials, nuclear propulsion, and power sources for 
outer space applications. In scores of laboratories and plants located throughout the country, Westinghouse 
people are developing new knowledge . . . producing the tools and techniq les for a more secure defense. 


Westinghouse is opening the radiant ‘ ‘wine to the universe. 
Defense Products Group, 1000 Connecticut Ave., N.W., Washington 6, D. C. Youn besure ... if it’s 








Westingh 
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PIONEERING 


93 Series 


94 Series 


AMPHENOL 


A new concept in reliability—crimp 
Poke Home Contacts*—was pioneered 
and actively developed by Amphenol 
Connector Division. Removable 
contacts that are crimped outside of the body 
of the connector, inspected and then 
inserted for assembly are available 

in six connector lines. In Rack 

& Panel connectors, for 

example, ‘Poke Home" economy 

and reliability are 

offered in miniature Min Rac 17, aircraft 
94 and missile 93 series. 


In almost every application area 
there is an Amphenol connector 
with Poke Home contacts. 
Catalog data is available 

for your use. 


OU.S. PATENT 2,419,018 


CONNECTOR DIVISION 
1830 S. 54TH AVE. + CHICAGO 50, ILLINOIS 
Amphenol-Borg Electronics Corporation 
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AIRCRAFT ALREADY USING 
RYAN APN-122(V) NAVIGATOR 











WHY THE RYAN APN-122(V) GROUND VELOCITY 


INDICATOR IS THE FINEST, MOST WIDELY USED 
DOPPLER NAVIGATOR IN THE WORLD 


Adaptable for nearly every type of aircraft, the Ryan APN-122(V) continuous 
wave Doppler system provides instantaneous and continuous display of ground 
speed and drift angle in all weather without reliance on ground or celestial aids. 
Here are some of the advantages that make this Ryan radar system the most 
advanced, proven means of aerial navigation. 


@ Ryan APN-122(V) is qualified, thoroughly proven in ® No minimum altitude. Operates during take-offs, 
flight and in full production. landings and turns 
@ Meets MIL-T-5422D and MIL-E-5400C specifications ® Operates in the approved frequency range (13.25- 


@ Has no altitude or attitude holes - 13.40 kmc/s) 
High accuracy (within 2%) at all altitudes from 0 Speed ranges: 80-1000 knots; and 120-1600 knots. 


to 70,000 feet, and over seas even smoother than Fixed (non-gimballing) antenna 
Beaufort 1 ® Outputs suitable for damping inertial sets. 


APPLICATIONS OF RYAN APN-122(V) NAVIGATOR 


ANTI-SUBMARINE WARFARE ¢ PRECISION BOMBING e GENERAL NAVIGATION 
RECONNAISSANCE e¢ AERIAL PHOTOGRAPHY e AERIALSURVEYS e AEROLOGY 
AIRBORNE EARLY WARNING e¢ RADAR STABILIZATION e INERTIAL DAMPING 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN ELECTRONICS 


Coat 2 DIVISION OF RYAN AERONAUTICAL COMPANY e¢ SAN DIEGO, CALIFORNIA 








EDITORIAL 





Spotlight on Bioastronautics 


The vital field of bioastronautics moved into the 
Capitol Hill spotlight last week with the publication of 
a report by Rep. Emilio QO. Daddario (D.-Conn.) of the 
House Science and Astronautics Committee and with 
the National Aeronautics and Space Administration’s 
disclosure of its rapidly expanding program in this area. 

This spotlight on bioastronautics is significant for 
several reasons: 
© This is a field where there has been considerable gov- 
ernment and scientific reluctance to acknowledge - its 
importance as a foundation for all manned exploration 
of the interplanetary system as well as for manned mili- 
tary space missions. Consequently, it is an area in which 
we are lagging badly behind Russian achievements. 
¢ It offers another test of whether the government can 
effectively gear its administrative and executive machin- 
ery to organize all available resources in this field into 
an effective national program that is not only required 
for our own national goals but will eventually benefit 
all! mankind, or whether these resources will once more 
be dissipated in bureaucratic duplication, inter-depart- 
mental credit-snatching and consequent imposition of 
an insupportable financial requirement. 
elt is also symptomatic of the continuing conflicts 
NASA has encountered with both civil and military 
organizations that already were working successfully in 
its fields before its 1958 transformation from the old 
National Advisory Committee for Aeronautics. It raises 
again the question of whether NASA should really con- 
tinue as an operating agency with all-encompassing re- 
sponsibility for space, or whether it should revert to 
the status of a basic exploratory research organization 
whose activities primarily reflect the needs of both 
the military and civil groups with requirements to op 
erate useful space systems 

Nobody concerned with the space program objects to 
NASA organizing, as it did last year, a small life sciences 
group to develop in-house competence to monitor and 
stimulate progress in this area. The current objections, 
raised from a variety of sources, are based on NASA's 
apparent intention to build a research empire with little 
regard for the facilities and talents already available 
in this field and on NASA's denial that any such capa 
bility exists in the military services beyond bioenginecr 
ing. These objections are also bolstered by the suspicious 
trend that, as NASA’s expansion in this area begins, 
other agencies long established in the field find their 
programs diminishing and detect considerable top level 
NASA pressure to exclude them from future participa- 
tion and program planning. 

It is a matter of record that NASA is an extremely 
late arrival to this field. The Air Force, Army and Navy 
began space biology experiments with animals ranging 
fiom fruit flies to dogs and monkeys in 1947 with high 
altitude rockets and balloons. A formal space biology 
laboratory was established by USAF in 1952 at Hollo- 
man AFB in New Mexico. It is also a matter of record 
that NASA’s Project Mercury has been almost 100% 
reliant on the Air Force and Navy bioastronautics facili- 
ties and capabilities for training the Astronauts and de- 
veloping their special equipment. 
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Bend in bolt is clearly apparent with 
an out-of-square condition of 8°. 


The surface against which a nut seats cannot always be 
perpendicular to the threads of the mating bolt. An out- 
of-square condition of only 2° can shorten the life of a 
nut and bolt combination as much as 90%. Thus the 
need for a fast, simple, economical method for axial 
loading without bending . . . which is precisely where the 
SPS Self Aligning nut fits in. 


This fastener consists of a hex drive SPS Featherweight 
self-locking nut swiveling within a precision alignment 
washer. Thanks to its unique design, the SPS Self 
Aligning nut maintains a uniform contact area between 
the alignment washer and the nut face from 0° through 
8°. This allows the full strength of the nut to be realized 





Note how SPS Self Aligning Washer 
keeps nut perpendicular to bolt shank. 


at all angles of compensation. And premature failure 
is averted because stresses are evenly distributed. 


Advantages of the SPS-SA16 Self Aligning nut 


e Uniform nut area contact from 0° through 8 
exclusive with SPS 
Excellent for structural applications to 550°F 
160,000 psi tensile strength 

e Fabricated of alloy steel; cadmium plated with and 
without dry film lubricant 
Locking torques meet requirements of MIL-N-25027 
Wrenching strength meets requirements of NAS1291 
and M§$21042 


Available in sizes from +10 through % in. 


For further information, write STANDARD PRESSED 
STEEL CO.—manufacturer of precision threaded fas- 
teners and allied products in many metals, including 
titanium and beryllium. Request Bulletin 2724. 
AIRCRAFT/MISSILE Division, SPS, JENKINTOWN 3, 
PENNSYLVANIA e SANTA ANA, CALIFORNIA. 


where reliability replaces probability 


Atlanta, Ga. e Dallas, Tex. « San Diego, Calif. « San Leandro, Calif 


e Seattle, Wash. e Tuckahoe, N.Y. e Wichita, Kans. 


IN EUROPE: Elektro-Metall Export G.m.b.H., Dusseldorf, West Germany 
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In the Front Office 


L. C. Mallet, a director, United Tech 
nology Corp., Sunnyvale, Calif. Mr. Mallet 
is vice president of United Aircraft Corp., 
and general manager of Pratt & Whitney 
Aircraft Div. 

Herman J. Abs, board chairman, Luft 
hansa German Airlines succeeding Dr. Kurt 
Weigelt, retiring. 

Dr. Leland I. Doan, a director, The 
Bendix Corp., Detroit, Mich. Dr. Doan is 
president of The Dow Chemical Co 

Franklin B. Lincoln and Dr. Wallace R. 
Brode, directors, Barnes Engineering Co., 
Stamford, Conn. Mr. Lincoln is president 
of Monroe Calculating Machine Co. and 
vice-president of Litton Industries, Inc.; 
Dr. Brode formerly was scientific advisor to 
former Secret:iry of State Herter 

Space Technology Laboratories, Inc., Los 
Angeles, Calif., has appointed the following 
as vice presidents: Dr. Adolf K. Thiel, 
director, Space Systems Program Manage 
ment and acting director of the new Fabri 
cation, Integration and Test Division; Dr. 
Robert R. Bennett, program director, 
Minuteman weapon system; Dr. W. S. 
Carlson, director, STL Electromagnetic 
Systems Division, Canoga Park, Calif 

George T. Cussen, vice president-inter 
line air freight development, The Flying 
Tiger Line 

Frank W. Lehan, executive vice presi 
dent, Space Electronics Corp., Glendale, 
Calif 

Dr. George Krsek, executive vice presi 
dent and general. manager, International 
Rectifier Corp., El] Segundo, Calif 

Robert R. Beachler, Jr., vice president 
Leach Corp., Los Angeles, Calif., and gen 
eral manager of Leach Relay Division 

Dr. Emst M. Huttrer, executive vic 
president, Intercontinental Electronics 
Corp., Westbury, N. Y., and Leonard 
Goldman, a vice president 

John L. Pennewell, executive secretary, 
Helicopter Assn. of American; the Assn 
has established national headquarters in 


Washington, D. C 


Honors and Elections 


Bernard A. Schmickrath, engineering 
manager of Pratt & Whitney Aircraft Divi 
sion of United Aircraft Corp., has been 
elected chairman of the Propulsion ‘Tech 
nical Committee, Aerospa Industries 
\ssn., replacing Chandler C. Ross, vic« 
president-engineering, Acrojet-General Corp 


Changes 


Scott Crossfield, director of spa and 
missile system test, Space and Information 
Svstems Division, North American Aviation 
Inc.. Downey, Calif. Al White succeeds 
Mr. Crossfield as chief test pilot of the 
company’s Los Angeles Division 

Harold D. Germann, manager-go' 
ment operations, Thiokol Chemical 
West Coast District Office, 1 
Calif 

Robert W. Maver, 

General Electric Co.'s 
nt, Pittsfield, Mass 
(Continued on page 92 
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INDUSTRY OBSERVER 


P Little Joe, Atlas, Atlas Agena and Saturn ticles all are scheduled to 
launch Apollo models and capsules on de nt flights. The earth- 
orbiting version of Apollo will weigh 9-15 ind the lunar orbiting 
version will weigh 15-20,000 Ib. 

> Thin slab of phenolic nylon, a potential protective material for re-entering 
space vehicles, withstood 9,000F in a 105-sec. run during a recent series of 
National Aeronautics and Space Administration tests. 


ion of close air support 


© Waich for the Marine Corps to be assigned t 
ht attack aircraft. 


for Army ground forces, using the Douglas A4+D 


> Flight testing of the ramjet-powered North American Roadrunner target 
drone was scheduled to begin last week at White Sands Missile Range. 
Approximately six flight tests are planned, following successful tests of 
full-scale wooden dummy versions. 


in airframe study con- 
ibmission of proposals 
North American. Main 
structural aspects and 
ltitude missile, which is 
veloping under Project 


P Wright Air Development Division plans t 
tractor for Project Slam in mid-Apmil, foll 
early this month by Chance Vought, Con 
contractor task will be to analyze configu 
performance characteristics of the superson 
to be powered by the nuclear ramjet Marqua 
Pluto 


> Israel Aircraft Industries has built a full-scale mockup of its proposed twin 
turbojet executive aircraft (see p. 87). The aircraft has a T-tail with 
horizontal stabilizer and elevators mounted on top of the vertical tail. 
The company plans to build two prototypes and a static test airframe. 


ted timetable, is asking 
ncoln, Neb., and Altus, 
warded by May 1, 


> Convair-Astronautics, working under an 
for bids by March 16 on Atlas site activatic 
Okla., Air Force Bases. Contracts probabl 
and might run about $12-15 million per sit 


> Air Force Ballistic Missile Division is planning to develop radiation measur- 
ing satellites to be launched piggy-back on Midas infrared early warming 
satellites. The program calls for about 10 such units. 


Schedules may slip in three Army mis Shillelagh, Redeye 
and Hawk—unless additional money pro the current fiscal vear. 


~ I 
Army is $28 million short of covering prog! t rcases 


> Air Force has developed an ultraviolet altimeter for use on aircraft oper- 
ating at altitudes up to 125,000 ft. 


P Industry proposals on specifications, design and support 
equipment for a battlefield ballistic missile re to be submitted to 
the Army late this month. Requirement 1 short-range, single- 


stage, solid propellant missile. 


P Air Force plans to have a 135-man staff Wright Air Development 
Division by March 15 to administer the SS-476L cargo jet transport program. 
Convair, Lockheed and Douglas all are proposing basically similar designs, 
with a high wing and four turbofan engines 


yntrol transmission of 


P Air Force has developed 
pilots of space vehicles 


light energy. The de will protect th« 
but will permit optimum cockpit visibilit 

> Lockheed Aircraft Corp. proposal in the Army light observation helicopter 
competition features the unconventional control system the company has 
been testing in its prototype light helicopt Current test vehicle was 
rebuilt from the wreckage of the original prototype which crashed. Boeing- 
Vertol entry in the LOH competition, the Model 131, is a conventional 
single rotor helicopter. 
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s I = CGS Bi i 4 Sam ...outstanding performance through a family. of talent 


Announcing the new Siegler 


SPACE SYSTEMS 
TECHNOLOGY GROUP 


A New Range of Specialized 
Technical Services in Missiles and Space 
Program Operations and Planning 


UNIQUE SCIENTIFIC CAPABILITIES. Now, one single indus- 
trial organization offers a broad scope of instrumenta- 
tion and missile firing range capabilities. This means 
you can count on Siegler for outstanding performance. 
In every phase Siegler can serve you best, because Siegler 
leads in scientific planning and systems engineering of 
complete range instrumentation complexes. 


THE GROUP THAT MAKES THIS POSSIBLE. For more than 
five years the Space Systems Technology Group worked 
closely as an integrated team in the U.S. Air Force 
ICBM and space programs. It was this Group that was 
responsible for advances extending from a single-pur- 
pose technical study of the problem of continuous telem- 
etry communications with the Atlas nose cone during 
re-entry to the technical planning, systems engineering, 
and technical direction of the establishment of a com- 
plete instrumentation and range safety system at Van- 
denberg Air Force Base. 


THE MANY TALENTS OF SIEGLER SERVE YOU. When you 
call on Siegler, you get the services of a family of talents. 
Such outstanding performance is accomplished through 
the combined capabilities existing in the Space Systems 
Technology Group and the wide range of talents and 
facilities of Hallamore, Hufford, Magnetic Amplifiers, 
Olympic Radio and Television, and Bogen-Presto — all 
divisions of the Siegler Corporation. 


Formation of the new Space Systems Technology Group 
adds a further dimension to the high caliber perform- 
ance already available from all Siegler divisions—deriv- 
ing from the dynamic Siegler basic corporate concept: 
Progressive management of diverse activities with out- 
standing military, industrial, commercial, and consumer 
capabilities—in order to bring to each of these fields the 
strengths of the others. 

For information concerning the capabilities of the new Space 


Systems Technology Group and other Siegler divisions in your 
field, address The Siegler Corporation, at the address below. 


CAREER OPPORTUNITIES 
are available for 
engineers ana screntists. “TH E- gS iE GS LER ct > R PO FR ATI Re MSY 


Vrite for mplete formation. 
: pee ree Pes nner 610 South Harvard Boulevard, Los Angeles 5, California 


PLANT LOCATIONS: SPACE SYSTEMS TECHN 
ALIFORNIA «© OLYMPIC RA AN 
NTRALIA, ILLINOIS « HO 








Plugging the Leaks 


Technical Data Bars 


New Space Post 
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Washington Roundup 


President Kennedy has lost all patience with information leaks and public state- 
ments that serve one government agency at the expense of another. More investigations 
are under way now than at any time in recent years, an rd has been passed through 
the executive branch that severe action will be taken with offenders. 

Latest major flap is over a report that Secretary of State Dean Rusk had advised 
Defense Department that the U.S. should shift away fr itomatic reliance on nuclear 
weapons (see p. 31). 

Most of the recent trouble has concerned the four panels that reviewed the defense 
structure. Defense Secretary Robert McNamara origin rdered them to hold infor- 
mation closely. When leaks began to appear in print mit three weeks ago, he re- 
affirmed his orders 

Leaks continued. McNamara quit using military investigative agencies and switched 
to civilian sleuths. When the Rusk story broke, McNamara called in the secretaries 
and military chiefs of the three services for reprimands. He suspected Air Force but 
made his criticism general and ordered retroactive investigations of earlier leaks. Army 
also is in his doghouse because of the outburst of support for the Nike Zeus anti-missile 


missile in congressional spe eches. 


One of the most prevalent rumors concerning the panels’ work was that the re- 
search and engineering group had recommended cutting the North American B-70 
bomber back to a small research and development effort, where it had been before 
Congressional pressure last summer got it reinstated a ipon system development. 

Sen. Clair Engle (D.-Calif.) said in a Senate speech that the Eisenhower Adminis- 
tration released $155 million of the $190 million extra voted for the B-70, but said 
the remainder has not been used. He said another $100 n voted for either fighters or 
the B-70 also has not been used. Without referring | panels, he said “the drift 


of events” is causing “renewed apprehension over th lefense weapon.” 


Air Force plans for a public showing of the Boeing B-52 and the Avro Vulcan 
bombers fitted with Douglas Skybolt missile dummies canceled recently by De- 
fense to avoid the appearance that the service was pr : the weapon system while 
the defense structure was under review. 


Two industry witnesses gave the Congressional Joint Atomic Energy Committee 
directly conflicting testimony last week on the merits of restricting technical information 
on nuclear materials development. Dr. Joseph W. Sa inager of Curtiss-Wright’s 
ceramic materials department, said materials scientists in nonclassified projects are 
equally as bright as those working under security restrict creating a danger that “a 
significant advance or breakthrough will be reveal tside the protective custody 
of securitv.”” He suggested classifying materials worl n unclassified projects as 
“Confidential Restricted Data.” 

Dan Kimball, president of Aecrojet-General, told the same committee that exces- 
sively restrictive use of government security regulations sometimes prevents “the rate of 
progress from being as great as is possible and desirab] He said materials development 
and fuel element research are examples of “such over-] tion.” Kimball recommended 
revision of security practices to allow greater freedom of information exchange and adop- 
tion of a single set of security rules for all govern try programs, and he said 
similar recommendations made to the Commission nment Security five years 


ago “‘are still not implemented.” 


House space committee is considering investigating government use of non-profit 
organizations such as Aerospace Corp., Mitre Corp titute for Defense Analvses. 


A special assistant for space will be named by Dr. Herbert York, defense director 
of research and engineering. The position later will be expanded into a technical office. 
Rear Adm. Charles B. Martell, former assistant chief val operations for develop- 
ment, will take the new job of director of administration under York. Albert W. 
Blackburn has moved from special assistant to the assistant director for strategic systems 
to the position of deputy assistant for tactical syst Lt. Gen. Donald N. Yates, 
former Air Force Missile Test Center Commander w York’s deputy for ranges, 
retires Mar. 31. 


International Astronautical Federation officials are meeting in Paris to attempt to re- 
move from their constitution the possibility that R ould exercise veto power 
over projects it disliked. 


Chairman Oren Harris of the House commerce committee is establishing a 


permanent subcommittee on Civil Aeronautics B ther regulatory agencies. 
—Washington Staff 
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USAF May Gain Stronger Role in Space 


Proposed change would give development of payloads 
almost exclusively to Air Force; Army, Navy object. 


Washington—Proposed Department of Defense directive that describes 
space technology as primarily the interest of the Air Force appears to 
strengthen USAF’s already dominant role in military space. It allows Army 
and Navy to develop payloads only by exception. 

The proposal, which drew objections from the Army and Navy, was sent 
to the three services, the chairman of the Joint Chiefs of Staff and other 


Defense offices on Fcb. 


, 


23, with a deadline of Mar. 2 for concurrence or 


comment, by Defense General Counsel Cyrus S. Vance. 


If it goes into cffect the directive 
would place Director of Defense Re- 
search and Engineering Herbert F. 
York in a stronger position than before 
in his control of military space activitics. 
Since September of 1959, Dr. York’s 
office has assigned most of the space 
projects formerly directed by the Ad- 
vanced Research Projects Agency to the 
Air Force. 

The new ordcr is intended to take the 
place of one signed by former Defense 
Secretary Neil H. McElroy on Sept. 
18, 1959 titled “Satellite and Space 
Vehicle Operations.” 

Although the document was_for- 
warded by the general counsel, it ac- 
tually was the first major cffort of the 
special office on defense management 
created by Secretary of Defense Robert 
S. McNamara. Solis Horwitz heads the 
office and reports to the general counsel. 

The revised directive is titled “De- 
vclopment of Space Systems.” It estab- 
lishes policy for assigning responsibili- 





Dual LOH Production 


Washington—Army will choose two 
contractors to produce its light observa- 
tion helicopter (LOH), and selection of 
the two winners in the competition is 
expected in May. 

The LOH program is expected ini- 
tially to call for production of 2,250 
helicopters under the dual production 
plan. If the Army eventually replaces 
all of its L-19s, H-13s and H1-23s, the 
program could total 3,500 aircraft. 

Proposals for the project, submitted 
Jan. 31, are being evaluated by two Army 
teams—one at the Army Aviation Board, 
Ft. Rucker, Ala., and the other at the 
Bureau of Naval Weapons, which is re- 
sponsible for supervising technical aspects 
of the project and for buying the heli- 
copters for the Army. 

The Army Aviation Board team is 
consulting all commands and schools in- 
terested in the LOH, including infantry, 
cavalry and artillery elements. The heli- 
copters produced by the two contractors 
probably will be designated YHO-4 and 
YHO-5, 
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ties for research, development, test and 
enginccring and satellites, anti-satellites, 
space probes and supporting systems. 
An offensive mission for the Air 
l’orce is implied by the use of the term 
“anti-satellite.” Space technology is 
treated as a military mission rather than 
a scientific discipline, which was the 
theme of the McElroy directive. 


Army, Navy Views 

Army and Navy, having aired their 
objections to Air Force domination of 
space programs in Congress last week 
(AW Feb. 27, p. 25), now are continu- 
ing their fight within the Pentagon. 

Indications are that if they are unsuc- 
cessful in pressing for joint service 
efforts in space inside Defense and the 
Administration, they will take their 
cases to Congress again. 

Navy Secretary John B. Connally, a 
close friend of Vice President Lyndon 
B. Johnson, will be especially active in 
supporting the views of his service 
within the Administration. Johnson 
was formerly chairman of the Senate 
space committee and now is being pro- 
posed in new legislation as the head of 
the National Aeronautics and Space 
Council. 

Although recognizing that each of 
the other military services and agencies 
of the Defense Department have a sub- 
stantial interest in this area, the direc- 
tive savs that the Air Force has the 
primary interest in space technology. 

It places on the Air Force responsi- 
bilitv for the development, production 
and launching of space boosters, systems 
integration and development of pav- 
loads for satellites, anti-satellites, space 
probes and supporting systems. 


Exceptions to Rule 

All exceptions to this policy will be 
made on the recommendation of the 
Director of Defense Research and FE.:n- 
gineering by the Secretary of Defense. 
Previously, Air Force has had_ the 
booster and svstems integration assign- 
ments and most of the payload work, 
but the other two services have not 
been excluded from payload develop- 


ment as completely as they seem to be 
now. 

Special capabilities of another de- 
partment or agency or a direct project 
relationship will be taken into account 
in making exceptions for Army or Navy. 

If one department or agency is as- 
signed responsibility for developing a 
satellite payload and another the re- 
sponsibility for the booster, an over-all 
project manager would be selected by 
Dr. York’s office. If the manager is anv 
service other than Air Force, terms of 
the assignment must be approved bv 
the same office. 

Dr. York’s office is given authoritv 
for approval of all space research and 
development projects or programs. Sys- 
tems study efforts would also be kept 
under tight concept and budgetary con- 
trol by that office. 

The directive spells out 
ments for reimbursement between 
services and agencies for boosters, 
equipment and facilities. Fach service 
or agency will be responsible for budget- 
ing for its own space programs. 


arrange- 


Monopoly Feared 


Concurrences or comments received 
Mar. 2 ranged from acceptance by the 
Air Force to mild objection by the 
Army and stronger comments by the 
Navy. 

Basic arguments presented by the 
Army and Navy center around what 
would result if the Air Force had a 
monopoly of space. They claim that 
their interests would not be served be- 
cause of disinterest and neglect. 

\n cxample given was that of the 
airplane, whose proponents within the 
Army had to fight for years before it 
gained recognition as the major weapon. 
Another example is that of radio com- 
munications, pioneered by the Navy in 
shore-to-ship applications. 

It is argued that if either system had 
been assigned exclusively to one service 
as the most economical procedure, it is 
probable that requirements of the other 
services would not have been served. 

I’car was expressed by both Army 





New Funds For Skybolt 


Washington—Defense Department is 
considering a reallocation of funds for 
Air Force-Douglas Skybolt development 
that would provide $236 million to con- 
tinue the project through June, 1962, 
compared with $150 million under cur- 
rent budget plans. This new spending 
schedule is expected to introduce slippage 
of about seven months behind the opera- 
tional target date for the missile, bring- 
ing it to October, 1964. 
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and Navy about long-range eftects—not 
what might happen to projects that 
will become operational in the near 
future such as Army’s Advent commu- 
nications satellite and the Navy’s Transit 
navigation satellite. 

The Army, assigned the map-mak- 
ing mission for the Defense Depart- 
ment, is concerned about possible ero- 
sion of its role in geodetic satellite 
projects, even to eventual loss of the 
mapping responsibility. 

The Navy, with “economy” ap- 
proaches to launching satellites into 
equatorial orbits and to destroying sat- 
ellites with vertical rising “space 
mines,” is sure that its concept of 
covert sea launching would be ignored 
by the Air Force. 

Additional arguments were presented 
which stated that the proposed direc- 
tive assumes that the Air Force is best 
qualified in all respects to develop 
boosters and payloads and ignores the 
older scientific capabilities of the Army 
and Navy. Both argue that it would be 
a waste of talent and money to bypass 
this pool of research, researchers and 
procurement management. 

The job of surpassing the Russians, 


_they say, requires all the talent and 
ideas the United States can muster. 

The claim was made that the direc- 
tive implies that the booster is the most 
important factor in space systems. This 
is the same sort of thinking, the ob- 
jections said, as considering the bomb 
bay of the airplane more important 
than the nuclear weapon it carries, or 
the idea that the mission of military 
airlift is to fly transport aircraft. 

So much attention has been paid to 
the booster, it was argued, that solu- 
tion of this problem has become the 
objective of astronautic effort to the 
detriment of the payload. The booster 
is the means to the end, and the pay- 
load counts as much or more than the 
boosting vehicle. 

The original McElroy memorandum 
was based on a presumption that the 
number of satellites to be launched in 
the next few vears would be small, it 
was stated. 

The new proposal, the objections 
claimed, carries on this idea, even 
though 43 satellites or pieces of rockets 
are now in orbit, with indications that 
before long space launchings will in- 
crease to the rate of one a day. 


NASA-Military Life Science Fight 
Spotlighted by Daddario Report 


By Evert Clark 


Washington—Fight between the mili- 
tary services and the National Aeronau- 
tics and Space Administration over 
control of bioastronautics into 
the open last week as the result of a 
congressional report urging that expan- 
sion of NASA’s life sciences work be 
halted until a central authority can be 
created to direct a coordinated national 
program. 

Principals in the struggle are Na- 
tional Aeronautics and Space Admin- 
istration’s Office of Life Science Pro- 
grams and Air Force’s Air Research 
and Development Command, although 
other elements of USAF and the Army 
and Navy are involved. 

The fight began with the creation of 
NASA and the transfer of USAF’s 
man-in-space . program to the new 
agency in October, 1958. It has in- 
creased in intensity since NASA 
established the life’ sciences office in 
March of last year (AW Mar. 7, p. 
327). 

Although all three services are sup- 
porting NASA’s programs and have 
expanded in some areas in order to do 
this, each has found other aspects of 
its life sciences work curtailed, halted 
or brought under NASA’s control. 

The 43-page report that finally may 


broke 
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concentrate enough attention on the 
situation to force a solution was made 
by Rep. Emilio Q. Daddario (D- 
Conn.), member of the House Science 
and Astronautics Committee, to Chair- 
man Overton Brooks (D.-La.). 

Rep. Daddario urged that 

e¢ A study be made immediately of all 
life sciences work concerned with space. 
¢ A single military bioastronautics pro- 
gram be formulated, - possibly under 
one service as the executive agent. 
eA central authority be established 
to formulate a comprehensive national 
life sciences program. 
e NASA be “enjoined from further 
expansion of its life sciences research 
efforts” until the new national pro- 
gram was established. 

Rep. Daddario also recommended 
that the President “take cognizance 
of the question of research in the life 
sciences as having progressed beyond 
the point of orderly and single de- 
velopment, and that he direct the 
[National Aeronautics and] Space Coun- 
cil to make this issue one of im- 
mediate attention.” 

The Kety report, a special survey 
of national life sciences resources that 
led to establishment of NASA’s life 
sciences office, recommended a_ year 
ago that NASA become “the nucleus 
of a national undertaking” similar to 


what R Daddario now proposes for 
his u fied “central authority.” 

The Kety report said national space 
biom« work outside of NASA’s 
Mercu man-in-space program—that 
is, in industrial and academic 
laborat was “sporadic and inci- 
dental primary interests or respon- 
sibilit It said this. work was “on 
the w of excellent quality and 
shou maintained and supported” 
but should be coordinated with 
“a broad and thoughtfully planned 
biomedical program of research ex- 
tending from the most fundamental 
aspects to their most practical applica- 
tions. 

Rep. Daddario said the Kety report 
“treated only briefly existing life sci- 
ences urces within the armed serv- 
ices a implied purpose was to en- 
sure biological, medical and 
behavioral divisions were ‘adequately’ 
repre d in NASA.” 

Both the House and Senate space 
committ questioned NASA closely 
last \ ibout possible duplication of 
or confi with life sciences work al- 
ready ler way in military labora- 
id, in effect, warned NASA not 
to err i ther direction. 

NASA said it intended, at least 
initial] develop only enough in- 
hous pability in biosciences and 
bioe1 ring to coordinate and stimu- 
late clences programs in existing 
uni' industry and government 
laborat It said it did not expect 
to al ny existing facilities, as it 
had booster field with some 
Arm e facilities at Huntsville, 
Ala 


tori 


Committee Query 


he House committee also ques- 
three services on the idea 
YASA life sciences office. None 
ithusiastic support but none 
strongly enough to keep it 

established. 
one of Rep. Daddario’s 
was that the services have 
litv-and the need—to do 
vork as well as bioengineer- 
f the friction between the 
NASA over what is and 
done actually has come in 
leering and operating areas 

1 in research. 
ty report urged NASA to 
hortly and project indef- 
satellite and probe program 
1 significant number of pay- 
ld be dedicated primarily to 

| purposes.” 
till has not initiated such a 
ilthough Dr. Clark Randt, 
he life sciences office, told the 
committee last week that 
| launchings of Mercury cap- 
ing monkeys and a chimpan- 


“ 
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zee have been proposed and have tenta- 
tive approval from NASA. 

Each capsule would be launched by 
an Atlas and each would contain a re- 
strained chimpanzee, a restrained mon 
key and an unrestrained monkey. Flight 
times would range from 18-20 hr. to 
14 days. Randt said this plan has been 
developing over the past six months. 
He said Army’s Walter Reed Research 
Institute, Atomic Energy Commission, 
NASA’s Goddard Space Flight Center, 
University of California’s Berkeley and 
Los Angeles campuses and the Florida 
State University would participate and 
said the program is being coordinated 
with Defense Department. 

NASA has not yet determined where 
it will get the animals. It has no sup 
ply of its own. All three services have 
provided animals for other space tests. 

Primary purposes are to study the 
combined effect of various stresses on 
the animals’ ability to perform compli- 


cated tasks during extended weightless- 
Ness, 

Col. Charles H. Roadman, a USAF 
command pilot, chief flight surgeon and 
Dr. Randt’s special assistant since last 
June, was named last week as deputy 
director of the life sciences office. 

Air Force, which last fall began 
accelerating its bioastronauts research 
(AW Oct. 24, p. 26), recently proposed 
to NASA a joint five-year USAF-NASA 
program centering around experiments 
with animals in space. NASA did not 
accept the plan, and Air Force is ex- 
pected to go ahead by itself. 

There has been considerable unrest 
in the services and in the aerospace 
industry at the lack of biosciences re- 
search and experimentation being done 
by the United States. NASA did not 
even begin to build its own biosciences 
capability until last vear, and none of 
the services has had a clear mandate 
to conduct a broad program. 


Space Program to Be Reshaped 
Without Major Budget Increase 


By Edward H. Kolcum 


Washington — Kennedy Administra- 
tion is reshaping the civilian space pro- 
gram by shifting emphasis among proj- 
ects, but it is unlikely that the program 
will be given any substantial increase 
in money over the Eisenhower budget 
request. 

James FE. Webb, administrator of 
the National Acronautics and Space 
Administration since mid-February, 
told the Senate Committee on Aero- 
nautical and Space Sciences last week 
that there will be some changes and 
revisions in the Fiscal 1962 NASA pro- 
gram developed under President Fisen- 
hower, which called for expenditures 
of $1.12 billion (AW Jan. 23, p. 29) 

Program review was ordered by 
President Kennedy (AW Feb. 20, 
p. 25), and Webb told the committee 
the President regards the review as es- 
sential and “will insist that anv changes 
he initiates will represent a hard-boiled 
appraisal of our true national interests 
and will fit in the framework of total 
national policy.” 

Webb said he expects the new pro- 
gram will be on a “solid basis” by the 
time the authorization hearings arc 
completed. The House space com- 
mittee will begin its authorization hear 
ings Mar. 14 and is scheduled to report 
by Apr. 4. 

Indications are that Webb will have 
a difficult time increasing the total 
NASA budget over the amount  sub- 
mitted by the Eisenhower Administra- 
tion. Changes apparently will be re- 
sponsive to congressional desires for 
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more urgency in launch vehicle and 
planetary spacecraft development. 

The NASA administrator conferred 
with Budget Director David FE. Bell 
eb. 17 on large booster, Mars and 
Venus projects which scientists in the 
agency recommended be accelerated. 
Because of Webb’s recent arrival in the 
post, and because the proposals repre- 
sented only a partial review, he made 
no recommendation to Bell and was 
not in a position then to justify any 
mncTcases. 

Budget Bureau reportedly has ruled 
against anv increase in the $1.12-billion 
space expenditure for Fiscal 1962 un- 
less the funds are essential for securitv. 

In conducting his current review, 
Webb has met with Dr. Glenn T. Sea- 
borg, Atomic Energy Commission 
chairman, and Defense Secretary Rob- 
ert S. McNamara 

Webb described the prospect of 
changes to begin what was basicallv a 
primer session on the NASA programs 
for the Senate space committee, headed 
by Sen. Robert S. Kerr (D.-Okla.). 
Chairman for the previous two years 
was Vice President Lyndon B. Johnson. 

Two-dav hearings, the first before 
the full committee, were based on ob 


jectives set by the previous Administra- 


tion 

Under committee questioning, Dr. 
Robert C. Seamans, Jr., associate 
NASA administrator, said assessment 
of Soviet claims of heavy pavloads is 
made by the Central Intelligence 
Agency, based on its own calculations 
and estimates and on information ob- 
tained from NASA and other agencies. 


Maj. Gen. Don R. Ostrander, NASA 
launch vehicles director, said it is pos- 
sible to estimate the size of a space 
vehicle from the size of its cross section 
radar return, and Dr. Robert Jastrow, 
chief of the agency’s Theoretical Di- 
vision, said weights of low-orbiting satel- 
lites can be estimated by orbital «1 1¢es 
when the satellites are closest to earth. 
Both Sputniks VII and VIII were in 
low orbits of about 120-190 mi 

Highlights of the presentations 
© Lunar program: The Survevor soft 
lunar landing vehicle, to be launched 
in mid-1963, may be followed by a lunar 
satellite in a precise 100-300 mi. orbit. 
Unnamed project would use Centaur to 
launch the satellite, which would 
sample the atmosphere and photograph 
the moon’s surface. Later, the mobile 
prospector could travel several hundred 
miles over the lunar surface and pick 
areas of greatest interest and hazard for 
manned flights. 
eSpace sciences: Satellites, sounding 
rockets and probes are being used and 
planned to study the earth as a planet 
and its atmospheric properties, influence 
of solar weather, origin and properties 
of moon planets, stars, galaxies. 

@ Project Merevrv: Ballistic flight of the 
chimpanzee Ham erased fear that man 
would choke on his stomach contents 
while in weightless flight. Eleven pro- 
duction capsules have been delivered 
of 24 under production at McDonnell 
Aircraft. McDonnell and Mercury per- 
sonnel at Atlantic Missile Range are on 
three-shift, seven-day work wecks. 

e Weather satellites: Two additional 
Tiros satellites will be launched in an 
effort to keep a weather satellite aloft 
continuously. Two Nimbus. satellites 
will be launched in 1962, with a 6-9 mo. 
firing interval, and two more will fol- 
low in 1963. No research and develop- 
ment on the third generation Aeros is 
planned until next year. Weather satel- 
lite research is coordinated bv nine 
separate boards, panels and committees. 
e Universities: They are selected for par- 
ticipation in NASA projects on the 
bases of experience and interest. Selec- 
tion is made by the Space Sciences 
Stecring Committee on advice of the 
National Academy of Sciences, scien- 
tific consultants, and NASA scientists. 

Dr. Hugh L. Drvden, deputy NASA 
administrator, said the agencv’s inter- 
national policy represents “true cooper- 
ation” because it does not involve 
hiring foreign scientists but is a method 
by which other countries can develop 
their own programs. 

The number of nations with satellite 
programs has grown from only the U.S. 
and USSR in two vears to include 
Britain, Canada, France and Japan, he 
said. A Japanese mission is now visit- 
ing NASA laboratories, and all nations 
but Russia are basing their programs on 
NASA launch vehicles and support. 
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Bold Action Is Urged on Nuclear Rockets 


By Ford Eastman 


Washington — Development of nu- 
clear rocket propulsion systems should 
become a major national effort because 
they will provide the key to future 
space exploration, government, military 
and industry representatives told Con- 
gress last week. 

Although the research and develop- 
ment costs alone will run into hundreds 
of millions of dollars, they said it is 
essential that deliberate, but bold action 
should be taken now to assure U.S 
supremacy in space exploration. 

The Project Rover nuclear 
propulsion program 1S under TeVIeWw by 
the House Committee on Science and 
Astronautics, headed by Rep. Overton 
Brooks (D.-La.). 

These opinions were expressed 
@ Dr. Hugh L. Dryden, deputy admin- 
istrator, National Aeronautics and 
Space Administration — “Our evalua- 
tions have made it clear that the space 
program will require the application 
of nuclear energy sources in order to 
provide large amounts of energy that 
are required to move about freely in 
space. We are confident that the 
future of extensive manned explora- 
tion of the moon and planets rests on 
the mission capabilities afforded by nu- 
clear propulsion systems.” 

e Harold B. Finger, manager, NASA- 
Atomic Energy Commission space nu- 
clear propulsion office—“‘I believe it 
[the Rover project] is essential to this 
country’s space program and to this 
country’s technological stature in the 
world. It can provide the space pro- 
gram with a source of propulsive energy 
that will propel heavy vehicles on 
difficult lunar and planetary missions 
with sufficient margin to permit 
maneuverability, added safety features, 
and, in general, increased freedom in 
space.” 

e Brig. Gen. I. L. Branch, Air Force 
assistant deputy chief of staff, develop- 
ment for nuclear systems—“The ad- 
vanced technology program associated 
with Project Rover is a new develop- 
ment in propulsion technology. While 
the definition of Air Force require- 
ments must wait upon sufficient engi- 
neering demonstration, the potential is 
already apparent.” 
e Dr. Chon T. Seaborg, Atomic En- 
ergy Commission chairman—“‘It is my 
belief that nuclear energy could en- 
hance our space exploration capability. 
[he mission analysis data for nuclear 
rockets indicates significant perform- 
ance advantages of nuclear systems 
over conventional systems for long- 
high energy space applica- 


rocket 


range or 


tions.” 
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ej. L. Atwood, president of North 
American Aviation, Inc., speaking for 
the company’s Rocketdyne Division 

“It [the nuclear rocket engine] is 
absolutely necessary for the extension 
of our current capability, and the nu- 
clear engine should be placed in de 
velopment immediately as 
ment to the big booster engines and 
hydrogen upper stages now under way.” 
eW. E. Zisch, vice president and gen- 
eral manager, Aerojet-General Corp.- 
“We recognize fully the significance 
and importance of this major advance 
in space technology . . . The nuclear 
rocket is, of course, most attractive for 
space missions of long distance, for 
shuttle operations between carth and 
moon orbits and for maneuvering in 
space. We believe that eventually 

plete control of nuclear technology will 
permit a nuclear rocket booster flight 
directly from the earth’s surface and 
will provide the lowest cost system for 
large payloads.” 

e John W. Simpson, 
vice president in charge 
Power 


a comple 


com- 


Westinghouse 
of the Atomic 
nuclear rocket 
yuter spacc 
emcicncy 


Division—“The 
engine is the key to greatet 
capabilities. It offers 

simplicity, reliability anc e biggest 


1 


improvement i UT rOCcK¢ 


; 


single 
capability in this decade 

In another hearing last week, befor« 
the Joint Congressional Committee for 
Atomic Energy, Krafft A: Ehricke, 
Centaur program director of the Con- 
vair Astronautics Division of General 
Dynamics Corp., also urged greater 
effort be put to the nuclear 

Ehricke warned that Soviet vehicle 
development “appears to have pro- 
ceeded faster than ours in the last two 
years,” and that there is a definite pos 
sibility that the Soviets, by clustering 


program 





NASA S-45 Satellite 
Washington—The  S-45 
beacon satellite, which failed to go into 
orbit Feb. 24, will be launched again 
within two months using a backup flight 
payload and backup Juno II launch ve- 
hicle. 

The 74-lb. satellite, designed to sam- 
ple the structure of the ionosphere at 
altitudes from 240-1,600 mi., did not 
go into orbit in its initial attempt ap- 
parently because of an upper stage mal- 
function. Telemetry was lost about 10 
sec. after main stage separation, and 
doppler data was lost soon after. 

There are two Juno II launch vehi- 
cles remaining in the National Aero- 
Administration in- 
launch a 


ionospheric 


nautics and 
ventory, one 
gamma ray astronomical satellite. 


Space 
scheduled to 











sters, could achieve a thrust 
f 3.5 million Ib. by the 
Saturn 1.5-million-lb. thrust 
booster becomes operational 
S. in 1964, thereby increas- 
id to an even greater extent. 
not know how much the 
planners are counting on 
hicle developments,” Ehricke 
it is apparent that here, if 
is an area in which our 
trength can be brought to 
the advancement of our stra- 
m capability.” 
he felt it was important to 
st generation nuclear engine, 
engine, above the level. of 
he-art development program 
it a mission integrated de- 
program, thereby installing 
ieeded “sense of urgency” 
iclear engine program. 
st important practical require- 
iccomplishing an effective 
mi ntegration, he said, are: 
e ‘The establishment of a DX-priority 
r the Nerva engine and asso- 
development, aiming at a 
engine-vehicle system by 
l f 1966. 
e “Start of the hardware phase on all 
t sine components, not only 
1s soon as possible, still in 
1 
“Enlarge the Los Alamos engine test 
ity by at least one, prefer- 
litional test cells in the next 


nuclear launch facilitv 
With this, 


“Establish a 
xt four years. 
facility which would be used 
chemical Saturn C-2 with 


nuclear stage. 


the necessary safety re- 
ind lay the diplomatic and 
roundwork for a national 
national understanding of the 
inner in which we plan to 
the nuclear vehicle program.” 
ranch said that since the Air 
ited Project Rover with the 
55, it still maintains close 
th the program although no 

iated with it. 
Force, he said, has initiated 
hensive detailed study require- 
generate and define nuclear 
rine characteristics over a wide 
thrust range. This is to provide data 
for t support of a series of specific 
ice application study require- 
h exist for advanced space 
He said that the Air Force is 
in exploiting the nuclear 
nilitary applications as an 
as an in-space propulsion 
nd possibly as a single stage 


tem 


“Establish 
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USAF Promises House Committee 
Action on Missile Base Problems 


By Katherine Johnsen 


Washington—Air lorce has assured a 
House Appropriations subcommittec 
investigating what it terms “a terrible 
mess’ in the missile base construction 
program that prompt action will be 
taken to clarify management responsi- 
bility and settle legitimate contractor 
claims against the go\ernment. 

President Kennedy said at his news 
conference last that the investi- 
gation, headed by Rep. Harrv Sheppard 
1).-Calif.), “was most helpful. I think 
the Department of Defense will benefit 
‘rom it, and we will attempt to im 
prove the program.” 

Contractor claims total over $116 
million for work on Atlas D, Atlas FE, 
Atlas F, and Titan I bases. 

The 17 major missile base construc- 
tion contractors protested again and 
again in their testimony to the sub- 
committee that constant and volum 
nous change orders by Air TForce and 
USAF delay in decision-making had 
forced them into inefhcicent operations— 
from marking time to three-shift 
aceclerations—to meet the operational 
dates set by USAF. Thev emphasized 
that they were placing their case befor« 
the subcommittee because the An 
l’orce had declined to cover the addh- 
tional costs for which it was responsible. 


we ck 


Air Force countered that “not a single 


contractor accepted our offer to discuss 
its problems.” USAF Under Secretary 
Joseph Charvk said that in many in 
stances the contractor claims were not 
justified, were due to poor contractor 
performance, and involved “‘flagrant 
musrepre sentation of facts.” 

The root of the trouble was two-fold: 
@ Air Force’s concurrency plan, under 
which base construction is proceeding 
concurrently with missile development 
and production, necessarily rules out 
firm and detailed specifications at the 
outset of construction and means 
continual revisions as work progresses. 
e Army Corps of Engineers, however, 
let competitive bid fixed-price contracts, 
in which contractors neither anticipated 
nor could anticipate the revisions which 
would be required. 

In its latest award—$61 million for 
Minuteman facilities at Malmstrom 
Air Force Base—~Armv Engineers has 
switched to a fixed-price incentive-f 
type contract. A major segment of thc 
construction industry is also skeptical 
of this type contract because it involves 
the advance setting of a reasonably firm 
target price. 

The total cost of base facilities for 13 
Atlas squadrons and 12 Titan squadrons 
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will reach $991.6 million if contractor 
claims are paid. Two additional ‘Vitan 
squadrons are proposed for funding in 
Fiscal 1962. 

The average base cost per squadron 
is estimated at: Atlas D, $28 million; 
Atlas $37.2 million; Atlas IF, $44 
million: Titan I, $50 million; and 
Titan IT, $35 million. 

Phe completion date on the con- 
struction of launchers and control 
centers for Atlas D and Atlas EF. missiles 
has been up to six months behind 
schedule. It is now estimated that these 
facilities for Atlas F, Titan I and Titan 
II squadrons will generally be com- 
pleted on schedule. 


| = 95 


Construction Status 


Hlere is a status report on construc- 
tion of launchers and control centers 
released by the House subcommittee 
e Atlas D. Construction has been com- 
pleted at all three sites at which these 
missiles will be located: one squadron 
at Vandenberg AFB, Calif.; one at 
Offutt AFB, Neb., and two squadrons 
at Warren AFB, Wyo. The _ first 
squadron at Vandenberg has the mis- 
sile in a vertical position at all times. 


One squadron at Warren is on the 





Minuteman Base Team 


Washington—First operational Minute- 
man ICBM base will be built by a team 
composed of Del E. Webb Construc- 
tion Co. and George A. Fuller Co. un- 
der the first fixed-price incentive type 
contract awarded for ICBM _ base con- 
struction. 

Ihe Minuteman base will be built 
at Malmstrom AFB, Great Falls, Mont., 
under a $61,773,644 contract the Army 
Corps of Engineers Ballistic Missile Con- 
struction Office will award to the joint 
venture team. The $61,773,644 cost is 
an initial target price, and the final 
amount will be reached later within a 
set limit. 

Original bids for the Minuteman con- 
struction job were rejected last Decem- 
ber when they ran more than 50% over 
estimate of $50,816,- 
26, ». 16). Lowest bid 
Contractor was 


the government 
500 (AW Dec 
then was $78,907,000. 
chosen last 
submitted 
Construction will start this month and 
is to be completed within 20 months. 


week after new bids were 


construction — of 
control 


includes 


silos, 15 


The project 
150 missile launch 


centers, auxiliary buildings and miscel- 


laneous equipment. 
of about 10,000 sq. mi. 


It covers an area 











1x6 concept with six missiles in a hori- 
zontal position in one location. ‘The 
other squadron at Warren and _ the 
squairon at Offutt are on the 3x3 soft 
conhguration. 

e Ailas EF. Construction to house 
squadron at Warren, one at Fairchild 
AFB, Wash., and one at Forbes AFB, 
Kans., is 97 to 100° completed. ‘These 
three squadrons are on the 1x9 semi- 


one 


hard concept. 

e Atlas F. Construction is scheduled 
for completion between June and No- 
vember of this year at the six bases at 
which one squadron each is to be lo 
cated: Schilling AFB, Kans.; Lincoln 
AFB, Neb.; Altus AFB, Okla.; Dvess 
AFB, Tex.; Walker AFB, ‘N. M., and 
Plattsburgh AFB, N. Y. These squad- 
rons, considered the “heart” of the 
Atlas striking force, are in the 1x12 
fully hardened configuration. 

e Titan I. Construction for two squad- 
rons at Lowry AI'B, Colo., is scheduled 
for completion in four to five months. 
Construction at four other bases for 
squadron = ecach—Elsworth ATVB, 
S. D.: Beale AFB, Calif.; Mountain 
Ilome AFB, Idaho, and .Larson AI‘’B, 
Wash.—will be completed between De- 
cember and April, 1962. 

e Titan II. Contracts for construction 
at three bases—Davis-Monthan AFB, 
Ariz., McConnell AI’B, Kans. and Lit- 
tle Rock AFB, Ark.—to house two 
squadrons cach, were let last Novem- 
The work 1S sched- 
January 


one 


ber and December 
uled for completion between 
ind April, 1962. 

Comments by construction witnesses 
before the subcommittce included: 
e W. Cordes Snyder, president, Blaw- 
Knox Co. “The invitation to_ bid 
called for completion of the first site 
ipproximately 12 months 
most immedi- 


within 
However, commencing 
atelv after construction began, and con- 
tinuing to date, thousands of design 
changes, incorporated in hundreds of 
modifications and change 
have been made Approximately 
100,000 = detail were in- 
volved ‘a 


© Paul 


requests, 


changes 


president, Paul 


Hardeman, 
Hardeman, Inc. “We started out with 
what looked like a small $500,000 proj- 
when we 


ect. Imagine our surprise 
were promptly handed 9,600 draw- 
ings... 

eC. H. Leavell, president, C. H. 
Leavell Co. “Never before has such a 
combination of underground construc- 
tion delicate, precise. and ultra- 
clean components been combined to 
gcther project. The propel- 
lant loading svstem is complex, requires 
surgical cleanliness The tolerances 
for the concrete, stcel, and pipe work 
are without precedent, manufacturing 
techniques are new, and workmen for 
them and the installation must be 
trained for the specific task . . .” 


and 


in such a 
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Defense Changes Prepared for Congress 


Washington—President Kennedy has 
received the Defense Department's 
proposals for changes in U.S. military 
strategy and organization, and he ex- 
pects to have his recommendations 
ready for Congress next week. 

The President said last week that he 
has the results of Defense Secretary 
Robert §. McNamara’s review of mili 
tary strategy and that part of the 
recommendation is to “strengthen con- 
ventional forces.”” But he denied that 
there will be any major shift in em- 
phasis away from nuclear capabilities 

“We have reached no decision which 
would indicate that there has been a 
change in our reliance,” President Ken- 
nedy said. “If we do reach a chang« 
in our reliance in new weapons, we 
will make it verv clear. But no such 
change has been reached at the present 
time. What we are anxious to do, of 
course, is to see conventional forces 
strengthened, not only in_ western 
Europe, but throughout the world.’ 

rhe issue of bolstering conventional 
forces arose earlier in the week when 
Secretary of State Dean Rusk was re- 
ported to have advised the Defensc 
Department that nuclear weapons 
should be reserved to deter or respond 
to nuclear threats, and that attacks on 
Europe and limited elsewher« 
should be handled conventional 
unless the enemy uses nucleat 
weapons. Thus, the philosophy of 
automatic retaliation with 
weapons would be tempered, and the 
United States would maintain strong 
enough conventional forces to have the 
option of avoiding nuclear wat 

Rusk immediately denied 
ports, saying that pre sent U.S. military 
commitments are well known and that 
the United States is determined to 
stand by them 

The need for a_ diversified U.S 
military capability, prepared to fight 
either nuclear or conventional war, also 
last week by top 


Armed 


wars 
with 


forces 


nuclear 


} 1 
the IC- 


was discussed 
Pentagon officials during House 
Services Committee hearings 

The need for this flexible capabilit: 
is clear, Army Secretary Elvis J. Stahr, 
Jr.. told the committee, because the 
Soviets. while with long 
range nuclear defenses 
against them, also continue to push the 
modernization of their ynventiona 
land, sea and air units. In addition 
Soviet military modernization is mak 
ing available large numbers of effec 
weapons for other communist 
including Communist China 

While not discussing spe 
required to me¢ 
which have been recommended 
report to the President, Stahr 


progressing 


weapons and 


} 


grams 
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committee that these major actions 
should be taken 

e“We must maintain t!) trong 
alliances we now have. 
e “We must maintain a 
diversified military 
enable us both to 
from initiating a general thermonuclear 
war, and to confront him with powerful 


initiate other forms of 


balanced and 


ich will 


} 


postur W 
i 


deter anv enemy 


reason not to 
war. 

e “In the event of long-range nuclear 
attack on us, we must be able to en- 
dure, and to minimize, its effects upon 
our homeland, and to deliver devas- 
tating long-range nuclear  counter- 
attacks on the enemy. We must also 
be able to carry on successfully the pro- 
longed conflict which might follow 
such exchanges 

e “In the event of the outbreak of other 
forms of war, such, for example, as 
occurred in Korea and Indochina, and 
could recur on smaller or larger 
and in more than 

we must be prepared 
more quickly, the better from 
standpoint. This means highly modern 
dual-capable forces and the ability to 
move and 
hurry 


] 
SCAICS 
] 
one pla it 


to win—and the 


once, 


ever\ 


support our fo! 1 


e “To achieve these ends, 
should include modern land, sea, and 
air units which can fight quickly and 
effectively with 

weapons and sustain the fight as 


posture 


without nuclear 


+ Ty 
Dp 
inti-missile ystem 


trol 51 


as necessary—the _ bes 
defense and 
adequate command and 
tem—powerful long-rang 
livery svstems_ of 
ability ind 
reserve forces, 
piling programs whi 


essential base both for our 


nuclear de- 
minimum ulnet 
truly ready military 
r with stock- 


C 
h will provid 


togeth 
( 
} 
y 


issisting 


recovery and for 





New Fighter-Bomber 


Washington—New Defense Depart- 
ment philosophy on methods of delivery 
and types of weapons for conventional 
warfare is expected to be reflected in 
the decision on tri-service requirements 
for the Air Force STOL fighter-bomber 
(FTX). 

Final FTX 


which is being reviewed to make sure it 


details on the project, 
includes requirements of all three sers 


ices, were worked out between Aijr 


Force, Navy and Army at the secretary 
level last week for Specific Operational 
Requirement 183. The plan was sent 
to Defense Director of Research and En- 
gineering Dr. Herbert F. York for final 


determination. 











tar\ 


siles, ( 
workir 
batt] 


for 


tion of the strategic op- 
ulting from  thermo- 


\rthur G. Trudeau, chief 
ch and development, 
pment of the Counter- 
This radar will be a 

ind-based system which is 

of detecting enemy 
ind ballistic missiles and 
their origin. De- 
this system is to be com- 

il 1963. 

ld of surface-to-surface mis- 

lrudeau said the Army was 

Missile A for support of 

size units and Missile B 

ipport of a division. Mis- 

1 simple, rugged, low-cost, 

system which will deliver 
lear and nuclear warheads. 

vill have the mobility of a 

be capable of being trans- 

iy aircraft. Missile B will 
pelled lightweight system 

f firing both nuclear and 

irheads. Its guidance sys- 

mple and low in cost com- 
guided missiles, and it 

t as mobile as a 24-ton 

will be air-transportable. 
Army is currently con- 
ponent development pro- 

[Trudeau said, and the 

valuated against require- 
further development is 

f it appears technologically 

\rmv may be able to de- 

sile which will meet the 

f Missiles A and B. 

John M. Willems, assist- 

taff for intelligence, told 

that the principal Soviet 
itercontinental attack now 
long-range bomber. Al- 
umber of bombers is ex- 
ninish in the next few 

vill continue to be a 

er capability which is of 

U.S. for the future. 
iles of both intermedi- 
ontinental range and 
iched missiles are assum- 
mportance, he said. ‘The 
lso adopted a new system 
missiles. The first gener- 
to-air missiles was de- 
| Moscow in a dense and 
Che new svstems, how- 
med for static or mobile 
1d they have been widely 

n their second post-war 

f rocket launchers, there 

transition from truck- 
inchers to full-tracked 

Willems said, another 
the Soviet concern for 


i. one 
iting 
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Industry Communications Satellite 


Could Be Flown With NASA’s Relay 


Washington—Industry-produced com- 
munications satellite could be flown 
concurrently with the government- 
sponsored Project Relay if the experi- 
mental Relay satellite performs suc- 
cessfully in its first launch attempt. 

National Aeronautics and Space Ad- 
ministration Relay program is aimed at 
flight and ground systems development 
and components tests to demonstrate 
commercial feasibility of a low-orbiting, 
active communications repeater. 

With supplemental Fiscal 1961 and 
regular Fiscal 1962 funds, NASA hopes 
to have two Delta and one Atlas Agena 
B launch vehicles for the program. One 
Delta is a backup, and Dr. Hugh L. 
Dryden told a House appropriations 
subcommittee that if details can be 
settled, and Relay I is successful, the 
backup Delta could be made available 
to industry on a reimburseable basis. 

Other recent developments in satel- 
lite communications programs include: 
e Extension of frequencies planned for 
the Relay satellite to include the micro- 
wave spectrum for ground to satellite 
communications. 

* Postponement of Project Relay pro- 
posal deadline from Mar. 8 to Mar. 22 
because of the frequency change 

e Publication of a NASA-Fcderal Com- 
munications Commission memorandum 
of understanding outlining areas of 
responsibility and coordination. 

© Receipt by FCC of a number of com- 
pany studies requested by the commis- 
sion on global communications, includ- 
ing space communications. 

Program objectives for the govern- 
ment’s satellite communications _ re- 
search program were outlined for the 
Senate space committee by Leonard 
Jaffee, NASA communications satellite 
programs chief. 

Relay project, described at a bidders’ 
conference Jan. 24, is designed to ex 
periment with wideband signals and 
ground antenna pointing and to de- 
termine orbital behavior, satellite life 
and effects of radiation on system com- 
ponents and solar cells. The 4] com- 
panies attending the briefing received 
telegrams last week advising them that 
NASA wanted to determine the effects 
of moving the frequencies for ground 
to satellite from 400-500 to 5925-6425 
me. _ Satellite-to-ground __ frequencies 
would change from 2200-2300 to 3700- 
4200 me. 

Jaffee told Aviation Week that both 
frequency ranges are open to bidders, 
but the higher frequencies allow shar- 
ing with ground instruments. 

The NASA-FCC memorandum of 


understanding underscores the need for 
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a satellite communications system, de- 
veloped through private expenditures 
and operated by private enterprise. 
NASA _ responsibility is the research 
and development phase to advance a 
commercial communications - satellite 
system. FCC will develop a communi- 
cations policy, will license and regulate 
common carricrs. 

The FCC said it had received global 
communications studies from  Asso- 
ciated Universitics, General Electric 
Missile and Space Vehicle Department, 
Hughes Aircraft Corp., National Acad- 
emy of Sciences and Radio Corp. of 
\merica. 

The GE study recommends a 1,000- 
lb. payload in a 6,000-mi. equatorial 
orbit. Worldwide system with 18 termi- 
nals would have 600 two-way voice 
channels. It would cost $280 million, 
compared with $475 million for an 
equivalent cable system, GE. said. 

RCA proposes synchronously orbiting 
satellites, two for transatlantic, and 
three for worldwide communications. 
The system could handle 1,000 two-way 
telephone channels, RCA said. 

Jaffee said no policy decision has 
been made on the optimum satellite for 
communications, and he outlined plans 
to the Senate committee for NASA’s 
continued development of a rigid pas- 


sive satellite and the low-altitude active 
repeater, which would weigh about 100 
lb. and orbit from 3,000-6,000 mi. He 
said NASA also is watching the Army’s 
synchronously orbiting Advent active 
repeater. 

The Army will award a $2.7-million 
contract to Space Technology Lab- 
oratories for systems engineering sup- 
port and technical consultant services 
for Advent. Ground stations will be at 
Fort Dix, N. J., Camp Roberts, Calif., 
and on a Navy ship. 

NASA’s passive program includes 
launch of a single 135-ft. sphere, called 
Echo II; launch of three rigid spheres 
by a single Atlas Agena B in the Re- 
bound program, and launch of six rigid 
spheres by one Centaur, also in the Re- 
bound program. 

Thor Agena B will launch Echo IT 
in late 1962; Atlas Agena B Rebound 
program will start in late 1962 and 
Centaur Rebound project in 1963. 


Army Tests Solid Engine 
With Light Titanium Case 


Army Ordnance Missile Command 
has fired a solid-fuel rocket engine with 
a titanium case that is termed “the 
highest performance, full size, metallic 
propulsion unit, pound for pound,” ever 
successfully fired in the U.S. 

The titanium case used in the firing 
was developed by Pratt & Whitney Air- 
craft Division of United Aircraft Corp. 
and the Thiokol Chemical Corp. 





in 1963 and extend through 1966. 


been handled outside JPL. 


of the vehicle. 


stations for processing. 





Moon Mapping System to Be Developed 


Pasadena—Advanced development contract for a prototype of a photographic sys- 
tem, which may be used for mapping the face and back side of the moon from a 
projected lunar orbiting vehicle, will be awarded soon by National Aeronautics and 
Space Administration’s Jet Propulsion Laboratory. 

If funds are made available for the lunar orbiter project, JPL will aim at a 1964 
firing, using an Atlas-Centaur launch vehicle. This would sandwich the orbiter shot 
between the Surveyor lunar soft-landing spacecraft series which is scheduled to begin 


Three studies of the mapping system, known as visual observation instrumentation 
subsystem, or Vois (AW Oct. 17 p. 27), were recently completed for JPL and are 
now being evaluated. The anticipated JPL contract will cover construction of a 
prototype of one of the three suggested systems. 

Exact award date is not yet set, but JPL is anxious to make the contract final 
before the winning Vois study team has been disbanded. The studies were con- 
ducted by Eastman Kodak, Fairchild Camera & Instrument and Radio Corp. of 
America’s Astro Electronics Division. The three approaches reportedly differ pri- 
marily in the choice of imaging techniques for the mapping system. 

The Vois studies constitute the only subsystem of the proposed orbiter which has 
Because of the relatively large size of the optics and 
the photo mapping system, this subsystem is expected to determine the limits of 
the lunar orbiter. The subsystem also requires longer leadtime than other portions 


The Vois system is expected to be capable of mapping the moon to a resolution 
of 100 meters and perhaps to one meter for selected objects. 

Lunar orbiter may also carry infrared equipment for thermal mapping of the 
moon. Gama ray experiments and detailed measurements of solar plasma also may 
be conducted from the lunar orbiter. All data will be transmitted back to earth 
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NASA Three-Stage Saturn Rocket Assembled 


\dministration’s George C. Marshall 
v-Redstone booster in the fore- 
tage. The first stage, develop- 
by Douglas Aircraft. 


Flight configuration of three-stage Saturn C-1 rocket is shown at the National Aeronautics and Spac« 

Space Flight Center, Huntsville, Ala. Dwarfed by the 180-ft. Saturn are a Juno II (left, rear) and a M 
ground. A modified Centaur built by Convair Division of General Dynamics Corp. is the Saturn | 
ing 1.5 million Ib. of thrust in its eight engines, is built by the Rocketdyne Division. Second stage 


protrusions on th« nt reated General Dynamics 
Division, consolidation of 


Major Reorganization — ™¢ dg reduction 


trailing edge of the wing caused 


Of Cony air Expected stability problems not ind in the so ft and missile manufacturing 
j luction in general office 


earlier 550 seri 
entralization of some 


Major reorganization of the Convair Naish said his decision to resign w 
Division of General Dynamics Corp. is based on “amicable but irreconcilable functions at the General 
expected to follow the resignation of differences in management philosophy.’ orate level. 

J. V. Naish as president last week MacBride was billed in Genera 
} 


C. Rhoades MacBrid xecutiv Dynamics press release as having “beet 


1 . ] \ | iat Wi ( rcT iInduectry } ‘ . . 
ice president of General Dynamics, associate d ac the <4 raft industr for Aerospace Earnings Rise 
as £U vCal owever, he joined Gencra 





will assume direction of Convair 
icting president for a_ thre o four- Dynamics in 1958 as vice president 


M Co., Baltimore, Md., reported 
month period during which the pattern operations and a member of the board 19 igs of $16,854,540, up 26.4% 
for reshuffing Convai )peration f management ) earnings of $13,336,981. 
framework is ex Prior to this, MacBride 
pected to crvstal in Robert Heller & A 

Major issue in Naish’s resignation igement consultant firm 
was the heavv loss incurred « 1943 


Convair $80-990 jet transport progr Ihe Heller firm was hired by Gener 
Frank Pace, General Dvnami board Dvnamics to make management studies ously, North American Avi 


lv wrote a t resulting in the present Convair man Chairman J. H. Kindelberger 
1 Naseatieiitias nd MacBride wa t the company’s backlog, with 
illy committed, is about $892 


() earnings amount to $5.34 
m share, up from $4.34 de- 
1959. Sales of $651,227,929 
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within the corporat 
? 
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i/ 


chairman, recent 
stockholders (AW Feb. 20, p iement 
innouncing that the earlier 5 active in this operation, from which h 


te-off labeled as coveri joined General Dynamics. HT 


lion pre-tax write-« mpared with $659 million a 
ll the anticipated jet transport develo] in the Navy for 19 months during nd that sales of more than one 
ment costs actually would mn World War ind prior to that had llars and earnings better than 
sufficient and further loss ul been a rict market development he $2.87 a share of a year ago were 
expected from the program manager for Westinghouse Electric 
irchased Corp., manager of the A. M. Byers Co h son Ramo Wooldridge _ re- 


Airlines which have pure 
990 indicated that initial flight tests engineering service department in ict income of $10,176,155 for 


showed the aircraft’s performance fell Pittsburgh and istant superin tivalent to $3.13 per share of 
onsiderably short of performance tendent of rolling mills of the Edg« com tock, compared with $9,743,- 
guarantees and substantial modification water Steel Co ‘erol 3.02 per share reported for 
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field takeoff and landing characterize tl impending reorgani d 58, a slight gain over 1959 
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NASA Says U.S. Space Sciences 
Outstrip Soviet Union’s Efforts 


Washington—U. S. space sciences 
program has gathered momentum after 
a standing start and has now out- 
stripped the Soviet Union’s effort, ac- 
cording to a National Acronautics and 
Space Administration evaluation pre- 
pared for the House space committce. 

The Soviet space science program 
had lost ground to the U. S. as of 
mid-January, according to NASA, be- 
cause of these basic differences in the 
way the two countries approach their 
' programs: 
¢ Policy planning: Sovict scientists are 
unable to participate in forming proj- 
ects, while the scientific influence is 
strong in this country. 

e Prestige: Sovict planners are preoc- 
cupied with prestige and the world 
image of Russian scientific and technical 
achievement. The U. S. program is 
solidly based on scicntific investigation. 
e Personnel: Although equal to the 
U. S. in talent and ability, the Sovict 
research capability is new and relatively 
thin. The U. S. has a larger scientific 
base developed over several decades. 

e Instrumentation: Sovict Union has 
failed to follow promising experiments 
with advanced scientific apparatus. The 
U. S. is developing second gencration 
instruments and spacecraft. 

The NASA study, released last weck, 
was submitted to the House space com- 
mittee Jan. 16, before the last two 
Russian Sputniks were launched. 

It cautions that the comparative sit- 
uation described was a reflection “as 
of that moment,” and adds, “we should 


anticipate that the Russians will re- 
spond to this [U.S.] challenge with a 
more vigorous space science program of 
their own in the future.” 

The report was written in response 
to a committee request for a current 
comparison of information being re- 
leased by U. S. and USSR based on 
space science programs. It is a com- 
pilation of conversations, reactions at 
international scicntific mectings and 
tracking and data analysis. 

NASA _ believes that the scientific 
talent in the two countries is about 
equal, and the range of scientific ability 
about the same. Although Russia is 
training about twice the number of 
scientists as the U. S., and the Sovicts 
possess an acknowledged lead in pay- 
load weight capability, “nearly all the 
highly original work in space research 
has come out of the U. S. program.” 

(his conclusion is based on the small 
number of USSR flights, some reflecting 
“great achievements in space tech- 
nology” but relatively little in~ basic 
scientific investigations. First two Soviet 
satellites, according to the studv, “had 
little or no scientific apparatus.” 

Sputnik III geophysical satellite was 
heavily instrumented, and “it is very 
dificult . . . to understand whv the 
USSR failed to follow up the remark- 
able flight of Sputnik III with further 
geophysical satellite — experiments,” 
NASA said. 

he USSR chose its missions “with 
close attention to their impact on world 
opinion and their effectiveness in rein- 








Optical Space Communications Study 


Requirements for a 14-month optical communications study contract to explore 
one of the most serious problems associated with this promising area of space com- 
munications will be outlined in a bidders’ briefing (Mar. 8) by the Air Force’s Wright 
Air Development Division in Dayton, Ohio. A research and development contract for 
the study is expected to be awarded in late May. 

The problem is that of acquiring and then tracking the transmitters and/or 
receivers in a space communications link employing narrow beams of light rather 
than radio waves as the basic information carrier. 
narrow beams several orders of magnitude more narrow than microwave signals, 
locating the radiating source and aligning the receiver on a continuous line-of-sight 
with it poses a serious system design challenge. 

Active optical space systems which are experiencing a renewed interest as a 
result of current development work with optical mascrs offer a number of important 
advantages in space. These include security, invulnerability to jamming, possible 
light weight, low power requirement and/or long transmission ranges. 

Potential contractors will be asked to study the limiting transmitter and receiver 
beamwidths as far as acquisition and tracking are concerned in two hypothetical 
optical space communications links. A contractor would have to determine whether 
tracking motions or other techniques of maintaining continuous communications 
with earth satellites would disturb the satellite or space vehicle. Techniques gen- 
erated by the study will be evaluated under simulated conditions. 

Proposals for the contract are due at WADD on Mar. 29. 


Because light is radiated in very 








forcing the public image of USSR 
strength in science and technology,” 
the report said. 

Contrasted with the paucity of Soviet 
findings, the report credits the U. S. 
with major achievements such as de- 
tection of the Van Allen radiation belts; 
detailed investigation of trapped radia- 
tion; interplanetary communication and 
study of interplanetary properties with 
Pioneer V; satellite drag measurements 
with the Echo satellite; ionospheric 
measurements during solar storms; Tiros 
cloud cover photographs; Echo passive 
communications tests and contributions 
to geodesy and celestial mechanics. 

Comparison between the findings of 

the two nations is reflected in a sizable 
difference in the number of scientific 
papers published in periodical litera- 
ture or presented at conferences, the 
report says. Evaluation of recent scien- 
tific literature has resulted in these im- 
pressions in the NASA report: 
© Quality: U.S. and USSR papers cover 
about the same range. Russia is strong 
in cosmic radiation, energetic particle 
measurements, mathematics, celestial 
mechanics, astrophysics, seismology and 
oceanographic observations. Soviets are 
weak in publication of geodetic appli- 
cations, possibly because it is considered 
a sensitive arca. 
¢ Quantity: U. S. presented 40 papers 
to 10 by the Soviets at the 1960 Cospar 
meeting. Each nation had five articles 
published in 1958 issues of the Journal 
of Geophysical Research. The U. S. 
had 64 authors the following vear, 
and Russia eight. In 1960, U. S. had 
an estimated 111, and Russia, 17 
¢ Publication details: Soviets give no 
orbital or tracking data, and are secre- 
tive about launch vehicles. Farlv 
sketchy details on experiments appar- 
ently have been relaxed, as shown in a 
recent Soviet proposal for an interna- 
tional conference on lunar research, to 
be held in Leningrad in December. 
e Timeliness: Preliminary Soviet tech- 
nical notes appear 6-8 weeks after 
launch, about the same as in the U. S. 
Detailed reports are made about 12 
months after launch, as compared with 
six months in the U. S. 
@ Channels: Early Soviet launches were 
reported in Pravda, but subsequently 
have been published in what was called 
“normal channels of scientific com- 
munication and away from the public 
press. 

\ comparison of U. S. 
space efforts was made in 1959 by 
Dr. Homer E. Newell, Jr., deputy 
director of NASA’s Space Flight Pro- 
grams (AW Dec. 21, 1959, p. 36). It 
differed in its approach in that it com- 
pared in detail all major programs of 
the two countries, while the more re- 
cent study assesses the extent of the 
Soviet program based on_ scientific 
literature. 


and USSR 
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First Photo of Twin-Boom Cessna Skymaster 


Cessna Skymaster, four-place business plane, lifts off the ground at McConnell AFB, Wichita, Kan., for the first time Feb. 28, display- 
ing its fore-and-aft continental twin-engine configuration aimed at providing optimum flight characteristics in the event of a powerplant 
failure. Swept tail surfaces are set on tapering twin booms extending from the wings. Configuration bears out Aviation Week artist’s 
conception of the new airplane (AW Dec. 12, p. 134). Placement of the wing provides excellent visibility for a high-wing plane. 


ide thrust at separation. 
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Soviet Venus Probe Uses Solar Cell Paddles 


Antenna arrays and solar cell panels are the only equipment visible in these Soviet photo- 
graphs of the Venus probe. The 1,418-Ib. probe, launched from a seven-ton satellite 
Feb. 12, is expected to make its closest approach to Venus May 20. Pictures were made 
public in Moscow two wecks after the probe was launched. 


™ . 
Stockholder Brings 

al . . . 
Suit Against Ling 

Dallas, Tex.—James J. Ling, president 
of Ling-Temco Electronics, Inc., late 
last week denied allegations bv a 
minority Ling-Temco stdckholder that 
he and certain other individuals manip- 
ulated stock to their advantage during 
a 1956 organizational change in Ling 
Electronics, Inc. 

A suit was filed here early last week 
by Ling-Temco Electronics, Inc., stock- 
holder R. C. Slagle, Sr., in the 14th 
District Court alleging that several 
officers and directors of the company 
in 1956 obtained 235,000 shares in 
Ling Electronics, Inc., at a price of $1 
or less and subsequently offered them 
to other shareholders at $3 and to the 
public at $3 or more. 

The suit charges that these shares 
and the proceeds from them mav have 
been used subsequently for Ling’s 
merger with Temco and also to put 
chase shares in Chance Vought Corp. 

Slagle claims that the shares named 
in his suit now have a value of some 
$7,050,000, and asks that the court 
impose a “constructive trust” on them 
or the proceeds from them, rescind 
what he terms an “unlawful transac 
tion” and require that the defendants 
return to Ling-lemco Electronics thi 
shares of stock or hold them liable for 
the present market valuc 

Slagle’s petition states that the trans 
iction traces back to the period in 1956 
when Ling Electric, Inc., acquired all 
outstanding shares of L. M. Electronics 
Inc., and organized itself as Ling Elec 
tronics, Inc. The petition notes that 
the board of directors of the new com- 
pany prepared stock for public issue 
ind “decided to adopt the strategem of 
advancing personal funds to Ling Ele« 
tric, Inc., to be reloaned by it to 
Ling Electronics, Inc., which loans 
could be used subsequently as a guis 
and excuse for issuing to them, pet 
sonally, shares of Ling Electronics at 
a much lower price than the price paid 
by the public, in cancellation of such 
indebtedness.” 

lhe suit alleges that Ling Electronics 
subsequently issued 540,000 shares of 
stock to its parent company, Ling 
Electric and that a statement was filed 
with the Securities and Exchange Com 
mission reporting that the amount of 
consideration was cancellation of in- 
debtedness. A similar statement w 
filed in California 

At about this time, the suit alleges, 
235,000 shares of the block of 540,000 
shares of Ling Electronics were trans- 
ferred to the individual defendants 

James J. Ling categorically denied 
Slagle’s allegations and stated that the 
Ling transactions were “‘a matter of 
public record.” 
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Nuclear Power Outlook Described 


For Missile, Space, Ocean Use 


Washington—Industry representa- 
tives presented an optimistic outlook 
for use of nuclear propulsion for mis- 
siles and nuclear auxiliary power for 
outer space and deep ocean exploration 
at the annual program status hearings 
of the Joint Congressional Atomic 
Energy Committee: 
eW. P. Thayer, vice president of 
Chance Vought Corp., predicted that 
the third military application of nuclear 
energy—after warheads and submarine 
propulsion—will be the nuclear ramjet- 
powered missile system. 
eDr. Chauncey Starr, president of 
Atomics International Division and vice 
president of North American Aviation, 
emphasized that compact Space Nu- 
clear Auxiliary Power (Snap) units offer 
“complete safety” and “simplified 
control” for space operations. The 
three units under development art 
Snap 10A, a 500-watt unit; Snap 2, 
1 3,000-watt unit; and Snap 8, in the 
30,000-60,000-watt range. Snap 4 for 
terrestrial uses is in the 1-3 
range. 


ocean or 
million-watt 


Starr Comments 


“I would like to emphasiz« the 
Snap reactors are radioactively ‘cold’ 
during their assembly, pre-flight check 
out, launch, and early flight.” he told 
the committee. “It is not until the 
reactors are determined to be in a 
safe orbit that reactor operation will be 
started.”” In a safe orbit, the 
will be started and remain in space long 
enough after it has ceased operating— 
about 300 vears—for its radioactive 
products to decay 

For lower orbital usc, where return 
ma\ time decay, he 
said, the svstems are designed for com- 
plete disintegration and dispersal in the 
upper atmosphere by means of re- 


reactor 


occur before the 


entry burn-up. 





Canadian Helicopters 

Hiller 12E four-place helicopter is the 
leading contender for selection as utility 
helicopter for Canadian armed forces. 
Order would call for delivery of 24 air- 
craft, and selection will be made within 
a month. Competition, under way for 
more than a Bell 
Helicopter and Cessna Aircraft. In the 
heavier, turbine-powered class, Kaman 
Aircraft is favored for sale of 12 HU2K 
anti-submarine 


year, also involves 


models, probably — for 
warfare use, and Vertol’s 107 is leading 
for selection as a transport helicopter. 
Sikorsky Aircraft has submitted propos- 


als for its S-61 and S-62 models. 
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Initial flight testing of Snap 10A and 
Snap 2 is now being planned jointly 
by Atomic Energy Commission and Air 
Force under Program Snapshot. Snap 
10A is expected to be ready for flight 
test in 1963, and Snap 2 in 1964. 

Starr projected the development of 
Snap units for deep space exploration 
with 10 to 100 times the power of 
Snap 8. He estimated that a Snap 
unit of 300 kilowatts could be ready 
for final test in 1968, and a Snap unit 
of 3,000 kilowatts two years later. He 
noted that the ratio of weight to 
power output of Snap units will be 
substantially lower in the projected 
larger Snap units. For example, the 
3,000-kilowatt unit would weigh an 
estimated 10 Ib. per kilowatt of power. 
This would compare with 50 Ib. per 
kilowatt in the 30-kilowatt Snap 8 unit. 


Army Vertol HC-1B 
Production Ordered 


Washington—Army has 


Vertol HC-1B Chinook turbine-pow 
ered helicopter into quantity produc- 
tion with an initial $25,357,544 con 
tract for 18 aircraft 
Boeing Vertol Division’s HC-1B is 
powered by two 2,200 shp. Li 
55-L-5 turbine engines driving 
three-bladed Gross 
33,000 Ib. and useful load capacity is 
16,682 Ib. The helicopter lesigned 
to carry 33 combat-equipped soldiers in 
its 30-ft. cabin. Cruising speed is 130 
kt. and combat radius with re 
110 naut. mi. Delivery is to begin in 
March, 1962 
Army already had five 
five HC-1B helicopters 
the first is off the producti 
expected to fly next month. The HC- 
1B is a tandem rotor design, as is the 
smaller 107-II ord 
Marines in an assault hel 
The Vertol 107-II 
dered by Kawasaki Airc1 
ing-Vertol’s choice t 
copters under license in 
first two of 10 Model 107 
built by Vertol, and th« 
assembled in Japan 
Fuji Air Transport and 
will operate the helicoy 
Che Model 107-II 
helicopter powered 
Electric T58 engines 
weight of 18,450 Ib 
growth of the ympany-f 
totvpe Model 7 and 
three of whic 


Army (see p. 


coming 
two 


rotors weight is 


serves 1S 


YHC-1B and 
yrdered, and 


J 
mn line and 


? 
vertol 


News Digest 





Prof. Henry A. Kissinger of Harvard 
Uni fense planner and advo- 
cate of wer conventional forces, 
has be med a part-time consultant 
to Pr: Kennedy on national se- 
curit 


Dr. Leland J. Haworth, director of 
Broo} National Laboratory, has 
been ited a member of the 
Aton gy Commission, bringing 
the Al full five-man membership 
for t! t time since June 30, 1960. 


Dr. Herbert F. York, defense director 
of r ind engineering, will resign 
to | hancellor of the University 
of ¢ 1's planned San Diego cam- 
pus, p ly next summer. 


i 


Thomas F. McGarry will become 
publ tions director of the Air 
ran Assn. Mar. 20. McGarry 
current iation promotion super- 

nd editor for the Port of 
N ’ Authoritv. 


Thompson Trophy was awarded last 

Strategic Air Command 
t sect a new world record 

1h. for a 1,000-mi. closed 
Jan. 23, p. 39). The 

lrophy performance was one 
cords set by the Convair 
irks the first time this 
n won with a bomber. 
17 crew consisted of Maj 

ifer, pilot; Maj. Richard 

itor and Capt. Howard 
ve systems operator. 


\ 


f Germany and France’s 

yuga have signed an agree- 

perate on the manufacture 

ir-seat, twin-jet liaison and 
ft to be called the Potez 
191. 


n. Harold W. Grant will 
Air Force communi- 
when it is activated Julv 
AFB, Ill. to unify manage- 
SAI’ communications 


new 


Aircraft Co. and National 

* Science Co. have an agree- 

hich Nesco is to provide 

ort for Douglas programs 

to supply engineering 

n facilities for Nesco re- 
clopment programs. 


Vought Corp.’s Aeronautics 
ll conduct landing gear 
lircraft and space ve- 
Force-Navy contracts. 
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FIRST TURBOPROP aircraft acquired by the Federal Aviation Agency—a Lockheed Electra—will be used as an airborne classroom for pro- 
ficiency training of FAA pilots and inspectors and to establish capability standards and perfect techniques for pilots and flight engineers 
flying Electras for seven U. S. domestic airlines. 


First Modified Electras Go 


Eastern will take monthly delivery of balance of its 
39-aircraft fleet of Super Electras through July. 


By David A. Anderton 


New York—First of Eastern Air Lines’ Super Electras—extensively modified 
and rebuilt Lockheed Electra turboprop transports—entered service Feb. 24 
on an extra-section “inaugural” flight from New York to Miami via Talla- 


hassee, Fla. 


Plane was one of two Super Electras now in EAL’s inventory; remainder of 


the complete fleet of 39 aircraft is scheduled for delivery in monthly instal- 
ments ending the later part of July this year. Cruise speeds of the Super 
llectras will be held at the restricted level of the unmodified airplanes until 
all are in service. Then EAL will revise its schedules to take advantage of the 
permitted increase in cruise speed. Other operators of the Lockheed transport 





plan parallel usage of the mixed fleet, 
after all modified planes are in service. 


Return of the modified Electras to 
service terminates one phase of the 
Lockheed Electra’ Action Program 
(LEAP), an investigation and test pro- 
gram which is probably the most rigor- 
ous since the exhaustive project of de- 
termining the causes of the British 
de Havilland Comet accidents. 

The LEAP effort required hundreds 
of engineers, thousands of tests, hun- 
dreds of thousands of man-hours and 
approximately $25 million. Out of it has 
come a reborn Electra, strengthened 
and modified in wings and nacelles, and 
certificated to operate at its original de- 
sign cruise speeds approximating 400 
mph. 

These modifications came about be- 
cause of two related accidents to Elec- 
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and will make schedule changes only 
tras: Braniff Airways’ Flight 542 which 
crashed near Buffalo, Tex., Sept. 29, 
1959, and a Northwest Airlines’ Elec- 
tra which crashed near Tell Citv, Ind., 
Mar. 17, 1960. Both these airplanes 
broke up in flight. 

‘he long investigation program that 
followed narrowed the possible causes of 
the accidents down to one: “Hereto- 
fore unsuspected propeller gyroscopic 
forces operating in a damaged power- 
plant installation and in the presence 
of suitable excitation coupled with wing 
bending frequencies to overload the 
wing to the point of failure.” 

his paragraph of official engineering 
jargon translates to say that the wing 
broke while flapping wildly in reso- 
nance with a damaged powerplant in- 


Into Service 


stallation. The flapping was started by 
some outside force; clear-air turbulence 
had been suggested earlier but was not 
positively blamed. 

In the two related Electra accidents, 
there was catastrophic structural failure 
of the wings under violent combined 
bending and torsional loads. In a mat- 
ter of seconds, the left wing ripped off 
the Braniff airplane after a wildly di 
verging oscillation that broke the wing 
in upward bending and nose-up torsion. 
The right wing failed on a downward 
beat, tearing off due to nose-down tor- 
sion and drag loads. 

Mhese loads were forced by coupled 
oscillations of the wing and the power- 
plant installation at a frequency of ap- 
proximately 3 cps. Driving force for 
these oscillations was a damaged out- 
board powerplant installation, operat- 
ing in the “whirl mode” at about half 
its normal frequency, close enough to 
the natural frequencies of the wing in 
both bending and torsion to force it to 
failure. 

The “whirl mode” is one of several 
dynamic actions of the powerplant. An 
ideal engine-propeller combination 
maintains a fixed axis in space about 
which the propeller moves in pure ro- 
tation. But no real installation is ideal. 
The axis of the powerplant whirls like a 
flexible twig rolled between your fin- 
gers. The whirl can be in either direc- 
tion of rotation, compared with the 
propeller, and it can be anything be- 
tween a damped, stable operation, and 
an undamped, unstable motion. Which 
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type of operation it will have depends 
on many factors: inertia of the system, 
elastic and damping characteristics, 
aerodynamic loads on the propeller 
and gyroscopic moments of propeller 
rotation. These are functions of the 
structure type, and its stiffness; of en- 
gine and propeller operating speeds; 
of the natural frequencies of individ- 
ual components and the entire installa- 
tion; of turbulence, hard landings, 
abrupt maneuvers, throttle-jockeying. 

The reason a propeller-engine com- 
bination whirls is because the propeller 
acts like a gyroscope. If it is forced to 
move in the pitch plane. it reacts in the 
vaw plane. This out-ot-phase reaction 
is easily felt by holding and moving a 
toy gyroscope. 

Now suppose that the propeller is 
whirling smoothly, and that suddenly a 
gust strikes it and moves it in a pitch 
ing sense. The disk reacts by moving in 
vaw. If the system is stable, that’s about 
the end of it. But if the system is not 
damped, or if any energy is added dur- 
ing that yaw motion in the direction of 
yaw, then the propeller disk moves 
again, in.a pitching sense now opposit¢ 
to the original direction. This can b« 
visualized as a repeated cycle, with th« 
reaction of the disk being aided each 
time by the addition of a little energ\ 
until the motion is established and the 
propeller-engine combination is wildh 
whirling. 

The whirl mode is not a new ph« 
nomenon. It was originally described 
and briefly investigated in 1938. But it 
had never posed a problem in actual 
airplane installations. Nor was ther 
iny way to pinpoint the possibility of 
its occurrence in a dangerous form 
Standard structural investigation tech 
niques, either theoretical or practical, 
could not reveal a possible source for 
trouble. Lockheed’s engineers, who have 
earned the respect of their contempo 
raries for their approaches to structural 
design, carried their analyses of the 
Electra wing design out to realms 
where the airplane would never operate, 
to determine if something strange might 
It didn’t 

But it did—when the structure vw 
damaged—in a way that can’t be taken 
into account in analysis. The damage 
changed the stiffness of the nacelle, and 
that changed its natural frequency so 
that it was almost that of the wing. 
Ihe system was set up for divergent 
scillations. The only factor lacking was 
in initial burst of energy to start the 
Braniff Electra and the 


found that energ' 


occur 


motion. The 
Northwest Electra 
in their flight 

First problem was to 
structure of the powerplant 
tion so that the “whirl mode” would 
no longer be a menace. This 
adding structural members 


change the 
installa 


1 
was donc 


primarily by 
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FENED BULKHEAD 
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LONGERON-TO-FRAME TIES 











ELECTRA nacelle changes are detailed in this drawing 
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howing structural modifications. 
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(REPLACES EXISTING 
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ex ING SINGLE DIAGONAL BRACE 
REPLACED BY NEW V BRACE) 














QUICK-ENGINE-CHANGE package modifications streng! ill four installations. 


and 
Four auxiliary 

added to brace the 
support the 


strengthening existing structur t ngthened by changing 
fittings that transfer loads 

t I EC into the wing. 
changes are necessary 
gearbox mounts ed. A side nt rd nacelle only because 
mount was added at rear of engine i] powerplant in gust 
Shell of the powerplant egg (calle But for interchangeability, 
OEC for quick-engine-change structure ll cl made in all four nacelles. 
was stiffened by a V-brace 1 veight of the QEC and 
the single side diagonal, and by stiffen I ture would normally call 
ing nose, top, bottom and side cowling I tions in the wing structure. 
in overriding factor that 
ckheed’s flight tests with 


ind three 


geal existing 


panels. 
Aft of the QEC structure, the nacell ca f | 
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ELECTRA wing changes included new skin panels on all surfaces, doublers on beam web. 


Electra 1001 that was pushed through 
the violent turbulence of the Sierra 
wave again and again by company test 
crews. These flights, made with a heav- 
ily-instrumenied airplane, have vielded 
data which the FAA says will 
benefit the entire aviation industry in 
the development of methods of analvyz- 
ing airplane stresses.” 

One of these benefits to industry 
had to do with the amplification of 
wing bending moments. A wing be- 
haves differently under slowly applied 
or rapidly applied loads. If there is a 
high rate of loading, such as that caused 
by turbulence, the wing bending mo- 
ments are amplified and are greater 
than they would be for the equal load 
applied steadily or slowly. 

The Electra more than met current 
design standards and regulations. Both 
original and special flight tests showed 
that the bending amplification was com- 
parable to piston-engine aircraft types. 

But the recent flight tests also 
showed that wasn’t enough in itself to 
guarantee strength comparable to pis- 
ton-engine types, because significant 
differences in wing torsion could exist. 
The major reason for those differences 
comes from the dynamics of the out- 
board nacelle, particularly in the first 
bending mode. 

Consequently, major changes were 
made to strengthen the wing in torsion. 
wo new upper surface skin panels 
have been fitted to outer panels and 
center section. Two more have been 
fitted to the lower surface of the center 
section, and three to the lower surface 
of the outer panels. Wing joint at the 
intersection of center section and outer 
panel has been strengthened, and 
doublers have been added to the web 
of the front beam. A skin doubler 
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has been added to the lower surface 
near the trailing edge of the torsion 
box. Diagonals have been added, to 
wing ribs. Extra clips and new fasten- 
ers on skin-to-rib joints have been 
idded. 

During the LEAP program, Lock- 
heed engineers used all the traditional 
tools of their profession plus some new 
ones developed for the project. They 
had the wreckage for minute examina- 
tion, plus a field inspection of all the 
Electras then delivered to the airlines, 
plus Electra 1077—an aircraft of about 
equal time to the Northwest plane that 
was lost—loaned to them by the airline 
for inspection and dynamic testing. 

They re-analyzed the structure, re- 
peated the stress analysis, fed equations 
into computers from one extreme of a 
parametric scale to the other. They 
had tests made of a dynamically similar 
model in the transonic dynamics tunnel 
at Langley Research Center of the Na- 
tional Aeronautics and Space Adminis- 
tration 

Earlier, in an unprecedented move, 
thev had bundled off complete packages 
of engineering data to Bocing, Douglas, 
Convair and a British firm with a re- 
quest for a check of the data. More 
than 40,000 engineering man-hours 
went into that effort alone, which 
proved finally that Lockheed’s engi- 
neers had not dropped a decimal or 
slipped a slide rule anywhere. 

Engineers from Allison Division of 
General Motors, manufacturers of the 
Electra’s four Allison 501-D13_ turbo- 
prop engines, plunged into the prob- 
lem. 

Staff engineers from the airline cus- 
tomers worked with Lockheed; special- 
ists from the Federal Aviation Agency 
and the Civil Aeronautics Board con- 


tributed in their respective _ fields. 

At one time, there were 350 men 
assigned to the job. About 250 of these 
were Lockheed engineers, who worked 
around the clock, seven days a week. 

Operators of the Electra have lost 
money on the program, although their 
only expense in connection with LEAP 
has been the cost of ferrying the planes 
to and from Burbank for modification. 
The returned, modified Electras carry 
an increase of about 1,400 Ib. in zero- 
fuel weight due to LEAP. Flight sched- 
ules were knocked awry, and will not 
return to their old form until each ficet 
has been delivered. One estimate of 
time lost by a major Electra operator 
was 2,000 flying hours per month. 

There have been reports that one or 
more operators are trying to sell their 
Electras—American reportedly sold three 
Electras to Real Aerovias of Brazil. 
Carrier emphasis, however, appears to 
be in studying wavs to get even greater 
utility out of the Electra through five- 
abreast seating, or airbus types of opera- 
tion. 

Further improvements are in the 
works at Lockheed, not as part of the 
LEAP program, but as part of their 
ideas on product improvement. One of 
these is the development of “soft gear,” 
a rework of the landing-gear system to 
reduce the sharpness of landing loads. 


Air France Planning 
Reduced Cargo Rates 


Paris—Air 
cargo rate 
Atlantic routes 
expire April 10. 

Michel de Villeneuve, Air France 
sales director, said recently that the 
French carrier seeks government ap- 
proval for a new cargo rate schedule 
on the North Atlantic. The Air France 
official said such rates will meet “open 
rate”’ conditions on the North Atlantic. 
Svstem being suggested is aimed more 
at meeting competition from U.S. car- 
ricrs rather than reflecting Air France 
thinking on this subject. 

Air France general cargo rate pro- 
posals would be applied this way be- 
tween France and the U. S. and 
Canada: 

e Shipments running from 45 kilograms 
(about 100 Ib.) to 99 kg. will carry a 
rate of $1.52 per kg., a reduction of 
49% from the current rate. 

e Shipments running from 100 kg. to 
299 kg. will be rated at $1.14 per kg., 
a reduction of 62%. 

e Shipments running from 300 kg. to 
499 kg. will be rated at 72 cents per kg., 
a reduction of 76% from the present 
rate. 

e Shipments of 500 kg. minimum will 
carry a rate of 66 cents per kg., a 
reduction of 78%. 


meet 
North 
tariffs 


France intends to 
competition on 
when current 
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Havana Issue 
By L. L. Doty 


Washington—Chances are strong 
that the U. S. and the Soviet Union 
will open talks on a bilateral air trans 
port agreement this spring, but that 
Russian demands to include Havana as 
an intermediate stop will delay a final 
agreement. 

Opening gesture last month by the 
Kennedy Administration—an invitation 
to discuss the exchange of air services— 
coinciding with moves by the Russian 
Embassy here to take soundings on the 
U. §S. attitude, will undoubtedly bring 
about the first formal talks the two 
nations have ever conducted on a 
mutual trade of routes 

Plans to open negotiations last year 
were canceled by President Eisenhower 
in July after the Russians shot down a 
U. S. RB-47 reconnaissance _ aircraft 


over the Barents Sea 


Probable Outcome 


If an agreement is reached, a simpl 
New York-Moscow route exchange ap 
pears to be the only possible outcome 
of the talks. The U. S. will counter 
Russian demands for the Havana stop 
with demands for Fifth Freedom rights 
Moscow~ to l'okvo iC 
Siberia, which will either throw 
talks into deadlock or _ terminate 
negotiations with a compromis¢ 
route between the countries 

Che Russians _ believe the 
operate the Havana-Moscow segment 
of the route with the long-range Tu-114 
turboprop transport, but they are will 
ing to concede an intermediate stop at 
Reykjavik, Iceland, as a refueling point 
on the U. S. route. 

Return of the two surviving pilots 
of the RB-47 from Russian custody 
earlier this year has warmed Russian- 
U. S. relations sufficiently to permit 
revived planning of the talks. The 
Russians apparently have never lost 
their enthusiasm for the U. S. route—in 
line with the policy of Aeroflot to 
expand its international routes and 
especially to provide direct service to 
major foreign cities with Russian-built 
transports. However, the expansion is 
not being developed without hard 
bargaining tactics on the part of the 
Russians 


bevond TOSS 


1 
tne 


direct 
two 
can 


Embassy Probing 


Apparently the Russian Embassy has 
been under instructions for 
weeks from the Kremlin to explore the 
congressional attitude on both disarma 
ment and bilateral air transport issues 
The Kennedy proposal evoked affirma- 
tive response from the Russians, along 
with the Havana or 


] 
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suggestion of 
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Might Delay Soviet Bilateral 


Havana and Reykjavik as stops on the 
route. 

The new Administration is placing 
a high priority on the proposed bilateral 
pact with Russia as well as on the over- 
all international civil aviation problem 
However, the Russian bilateral issue 
stands apart from other bilateral agree 
ments with other countries since the 
economics of the proposed Russian 
agreement are, at this point at least, 
a minor consideration in view of the 
serious foreign policy implications 
involved 

Nevertheless, bilateral air transport 
agreements with other nations arc 
drawing more attention within the new 
Administration than they had under 
the Eisenhower Administration In 
fact, a four-way power play now appears 
to be emerging, with the Civil Aer 
nautics Board, Il’ederal Aviation Agency 
State Department th Whit 
House each jockeying for 
active role in development 
Administration's plans to evolve 
international civil air transport pol 

Latest move was a1 
Kennedy Administration 
government to resume talk 
bid for a route to Los Ang« 
dent Eisenhower made a similar i 
tion to The Hague during the clo 
hours of his but reversed 
decision to give the Dutch th 
route on advice from. the 
Department, which was 
the decline of U. S. gold 


ind 


+ 


1 INnVIta 


term 
ir des 
rea 
] 

larmMea 


reserves 


Policy Study 
At the present 


House is giving 
undertaking a_ study, 
sultant firm, of international aviation 
policy (see p. 47). Decision whether 
to go ahead with such a program has 
been held up for several weeks, but 
if it is conducted, bilateral negotiations 
in all areas could be delayed a number 
of months pending the outcome of the 
study. 

Observers here do not expect the 
U. S. to win operating rights from 
New York to Moscow and _ bevond 
over Siberia. The Russians were willing 
to sacrifice an Aeroflot route to Tokvo 
rather than give the Japanese rights 
to cross Siberia 

In all but one of the bilateral agree- 
ments Russia has signed with nations 
outside the Communist sphere, no 
Fifth Freedom rights have been granted 
by the Russians. Nearly all air route 
to the Soviet Union stop abruptly a 
Moscow. Fifth Freedom is the right 
of a carrier of one nation to fly trafhc 
from a second country to a third 
country. 


time, the White 
serious thought to 
through a con- 
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rh xception in which Fifth 
have been granted to 
is the agreement the 
signed with India. Im- 
pact is the right to carry 
New Delhi to Moscow and 
London and even to New 


Freed ! 


anoth 


cted to make a bid for 
this the near future under the 
igreement and, if Russia 
rded a route to New York, 
1 very likely that it will 
ugh operating rights to 
would give both countries 
route between western 
the Far East. Air routes 
ther carriers follow ancient 
ugh the Middle East, 
! around the coast of 
t circle route across 
lice 2,500 mi. from the 
lokvo flight 


term 


shoul 


Bargaining Wedge 


I m rights bevond Mos- 
U.S., however, can serve 
wedge against Russia’s 
the Havana stop on the 
Moscow route. And the 
n serve as a weapon to 
U. S. demands for the 
flying east of Moscow. 
ng to stop the Russians 
with the Cuban gov- 
direct Moscow-Havana 

bilateral arrangement. 
nt, the two demands could 
locked negotiations until 
nments determine whether 
reciprocal air route be- 
» countries outweighs the 
benefits. Rights beyond 
the U.S. would change the 
cts of the operation for 
n World Airways, U.S. car- 
ted to operate the route, 
marginal operation to one 
ficance. Service to New 
Havana would be of im- 
istance to Russia in 
ng its foothold in the Carib- 


House Role 


negotiations, the White 
rtually dictate points and 
raised and will maintain 
illance over the talks. 
1 economic benefits to Pan 
not bear a strong influ- 
ns, but the importance 
w York-Moscow route to 
the Soviet Union will 
ther the U.S. is ready to 
simple route or battle for 
ite as a method of setting 
dent. 
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Monroney Increasingly Critical of FAA 


By Robert H. Cook 


Washington—Sen. A. S. Mike Mon- 
roney (D.-Okla.) made it clear last week 
that he intends to keep a closer, more 
critical eye on the Federal Aviation 
Agency as his Senate aviation subcom- 
mittee continued its investigation of ait 
safety. 

Strong backing by Sen. Monroncy of 
many Air Line Pilots Assn. recommen- 
daiions, along with frequent criticism 
of FAA, made it clear that he has some 
misgivings about the uncritical support 
he gave the agency during its first two 
vears and that he intends to keep FAA’s 
operations under close surveillance. 

Continuing to concentrate on meth- 
ods of reducing the aircraft accident 
rate in terminal areas, subcommittec 
members concentrated most of their 
questions on an Air Line Pilots Assn. 
survey which claims that nearly half of 
the 569 U. S. airports lack sufficient 
landing and takeoff aids to assure safe 
aircraft operations. 

The report triggered heated protests 
from the Federal Aviation Agency, 
which questioned its validity and as 
serted that the agency must “draw the 
line somewhere” in exercising — its 
powers over airports, since many lo 
calities are unable to finance anvthing 
more than a minimum of improvement. 

Commending ALPA on its testimony 
ind survey, Sen. Monroney again raised 
the issue of whether FAA has exerted 
its full powers to promote air safety, and 
commented, “this is not a verv good 
record. I don’t think we're doing a 
good job.” 

\t the same time, he took issue with 
the pilots over the speed of turbojet 
aircraft entering holding patterns and 
over a new FAA proposal requiring 
pilots to report any inflight navigational 
iid failures te ground controllers. 

In a discussion of the United Ai 
Lines DC-8 and Trans World Airlines 
Super Constellation midair collision 
over New York, Sen. Monroncey rejected 
\LPA objections that reporting radio 
malfunctions to FAA would be too 
much of a communications burden to 
the aircraft crew and noted that, while 
the United pilot reported the loss of an 


omnirange receiver to the company, the 
problem was not reported to FAA con 
trollers who might have prevented the 
uircraft from missing its assigned hold- 


ing pattern and “flving into one wav 
trafic” at another. 

Speed of turbojet aircraft approaching 
holding patterns should be sharply r 
duced, “‘at least 2 or 3 min. in advance,” 
he said, to provide a greater margin of 
flight safetv. 

“After all,” he added, “holding pat 
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terns are much like an acrial stop sign.” 

l'o avoid the possibility of any more 
midair collisions over high density traf- 
fic areas, Monroney urged that FAA 
close the present “gap” in radar cover- 
ige by placing all aircraft in holding 
patterns under positive radar control. 
Existing FAA procedures provide this 
service only when flights are approach- 
ing or leaving holding patterns. 

James T. Pyle, deputv FAA admini- 
strator, replied that the agency has 
been testing this idea for several months 
at its Atlantic City experimental center. 
Preliminary cost studics of extending 
this coverage to 25 high-volume traffic 
areas indicate it would cost an added 
$3 million a vear, he said. 

\n FAA report that New York's 
three major air terminals, Idlewild, 
LaGuardia, and Newark, handle as 
many as 259 flights an hour at peak 
times prompted Sen. Monroney_ to 
agree with ALPA that establishment of 
1 single communications control center 
for the entire New York area might 
climinate much of the existing com- 
munications confusion. A permanent 
solution to the problem, he said, might 
require a new New York area airport. 

Pointing out that 80% of. aircraft 
accidents occur in terminal areas, he 
asked FTAA why the agency does not 
certificate airports in the same manner 
18 it docs air carrier operations and air- 
men. 

Current FAA regulations governing 
lir Carrier operations into airports have 
much the same effect as a direct certi- 
fication of the airport, Pyle said, since 
the airports must provide a minimum of 
facilities necessary to assure that the 
aircraft can meet FAA safety standards. 
Any pressure for than a mini- 
mum of equipment, he said, has been 
impeded in the past because many 
localities can not raise sufficient 
matching funds to purchase and install 
idditional facilities. 

he validity of ALPA’s survev figures 
under heavv fire from FAA 
after Sen. Monroney quoted several 
sections of the pilots’ study high- 
lighting a deficienev in landing and 
takeoff aids which ALPA considers 
necessary for air safety. One portion of 
the 257 airport survey claims that only 
+% of current airports have runway 
visual range facilities available, and onlv 
8° of all airports plan to install them. 

Pyle contested several-of the figures 
as “inaccurate” and pointed out that 
runwav visual range units are planned 
for all instrument landing svstems 
under a program now being conducted 
with the U. S. Weather Bureau. A 
total of 18 have alreadv been installed, 
he reported, 31 more will be installed 


more 


also cam¢ 


by the end of this year and more than 
130 are planned for the following vear. 
FAA asked an opportunity to make a 
full study of the ALPA survey. 

FAA also took the defensive against 
the pilots’ demands for more “under 
run and over run” area on runwavs. 
FAA certification of such turbojet 
transports as the Boeing 707 and turbo- 
prop aircraft such as the Lockheed 
Electra, has been conducted under ideal 
weather conditions with professional 
test pilots at the controls, the union 
contended, so the true operating 
characteristics of the aircraft are not 
discovered until they are in scheduled 
service. 

Because of demonstrated high sink 
rates on flare out and high touchdown 
speeds, ALPA said runways should be 
lengthened at both ends by one tenth 
of their lengths and widened two thirds, 
to provide a compacted earth support 
as a protection against under or over- 
shooting landings and_ skidding off 
runways. 

Pointing out that FAA does not have 
the authority to finance such extensions, 
Pyle said the agency’s present regula- 
tions on one-engine-out takeoffs and 
clearance of a 50-ft. obstacle at the end 
of runways have the effect of providing 
this extra margin, since landing air- 
craft crossing the runway threshold at a 
50-ft. altitude are required to demon- 
strate they can stop within 60% of the 
runway length. The American Airlines 
Electra which hit an 8-ft. dike while 
landing at LaGuardia last Sept. 16 
should have cleared the obstacle by 
70 ft., Pvle contended. 

Although the runwav had less than 
5.000 ft. of usable length because of 
construction on the field, Pvle said the 
aircraft is capable of completing a land- 
ing in less than 6,000 ft. without re- 
verse thrust. Application of reverse 
thrust, he added, should permit the air- 
craft to land in less than 4,000 ft. 

Sen. Monronev’s reply to the FAA 
was that “this seems to require more 
than a possible defense that the present 
regulations are all right. These are 
heavier, high performance aircraft.” He 
idded that it might be wrong to criticize 
iirport authorities for failing to pro- 
vide this type of extra protection, and 
that it should be the dutv of Congress 
to provide the funds for this work. 

FAA told the subcommittee that the 
agency conducts a semiannual check on 
airports, in addition to requiring spot 
checks by en route flight inspectors. 
Manv of the items listed as deficient by 
ALPA, the agencv said, would not be 
considered so by FAA, which requires 
airports to install onlv the facilities con- 
sidered reasonable. 
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Convair 990 Has Clamshell Thrust Reversers 


Thrust ‘reverser on first Convair 990 transport’s General Electric CJ-805-23 aft-fan jet 
engine has clamshell doors which reverse primary jet efflux through inner nozzle, and fan 
air which is ejected through outer concentric nozzle. Clamshell doors on General Electric’s 
reverser form engine pod’s aft external surface during cruise. Convair’s first 990 has com- 
pleted approximately half its scheduled taxi tests (AW Feb. 13, p. 48). 


Baseball Teams’ Airline Travel 
Affected by Transition to Jets 


By Glenn Garrison 


New York—Travel habits of major 
league baseball teams are being changed 
by the airlines’ transition to jets, with a 
sharp decrease in aircraft available for 
charter. 

Last vear most of the clubs’ air 
travel was in chartered piston equip- 
ment. This vear, only an estimated one- 
third of the air travel will be in charters 
ind the rest will be flown in scheduled 
jct cquipment 

iT the teams’ long- 

1 some of their piston 

thers are being used on 

Although the baseball 

charters because of their 

<ibility, jets are not economical or 

often available for such charters, and 

piston equipment is scarce for this pur- 
pose. 

United Air Lines, leader in the bas¢ 
ball air travel market, estimates that it 
provided about 85% of all air transpor- 
tation for the major league teams last 
vear. Most of the business was in 
chartered aircraft. 


] 


SOl 
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This vear, United expects to be the 
primarv operator in the field again, but 
most of the clubs will be using sched 
uled jet flights. According to Robert 
Procuniar, United’s Chicago account ex- 
ecutive for sports, the airlin ready has 
booked about 92 jet trips f 
for the coming s 
the total stand 
trips. 

United will e less conti ver th 


+ +} 


market this ve 


ind schedules will in ] rmine th 
choice of carrier 

lhe imminent merger of United and 
Capital Airlines is anoth fact 
United’s shortage of equip! 
ters. Expected t 


this spring, the 1 


for United fou 
ment to 
routes 

Che 
thev do 
times. In 
flights ma\ 


gam 


possibly a long layover 
Inder consideration by 
possibilitv of time-limit- 
where these circum- 
When the teams use 
\its have been imposed 
n the past. 
ig scheduled flights block 
first class section. On 
Ss, this normally means 40 
nge which the team has 
he usual team contingent 
out 40 people. 
f the leagues this year 
t the number of teams to 18, 
travel requirements. The 
rite Sox, for example, have 
mit 15,000 air miles a year 
t, according to Procuniar. 
<pansion, the current request 
122 air miles. With a 
passenger total, this would 
+4,000 revenue passenger miles 
from the White Sox alone. 
incidentally, will be mak- 
longest possible domestic 
2,600 air miles from Los 
Boston. 
rt-haul travel, the teams use 
bus or train. In the National 
example, travel by bus is 
iry means of travel between 
nd Chicago. 
to one industry source, the 
ns prefer first-class travel 
nother reason suitable char- 
nt is in short supply. Some 
might be available are in 
tration, hence unsuitable 
\irlines is another oper 
l] charters, being active in 
959. Last year, however, 
quipment situation pre- 
ty in the field. This year, 
booked some clubs on 
flights, and may sandwich 
ver certain segments. 
ld Airlines will operate a 
harters this year, using 
149 Constellation equip- 
VA also will participate in 
t of teams by jet. 
irsues the sports charter 
sively, maintaining sp< 
presentatives at various 
ball teams, the airline 
idaptable to the transi 
rter to jet transports than 
Reason: the number of 
ly involved, which is 
the case of the football 
his means that, unlike 
bs, they can’t take com- 
of a jet section all to 
it would have to spill over 
t compartment. 
to United, all the major 
use air at least to some 
t of them use air travel 
long trips, but the Yankees 
nlv about nine air trips, 
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TAKE 

A 

CLOSE LOOK 
AT 


SMALL 
PARTS 


(your engine does!) 


Take this cylinder hold-down stud, 

for instance. Although its actual 

length is only 1.800”, its specifications 

include a dozen or more exacting dimensions, 

from overall length and width to thread taper and 

chamfer. For strength and durability, these spe- 

cially designed threads must be rolled, not cut. Its 

cadmium plating must be accurately deposited 

thread to thread. Proper control of metallic com- 

position and hardness are extremely important. 
This is a Pratt & Whitney Aircraft original 

equipment part. It meets the requirements of your 

engine because it is the result of painstaking re- 

search, precision processing, continuous refinement 


—and subjected to rigid quality 

controls at every step. A substitute 

part may appear to be the same—but 

your engine gives every part a close look and 
quickly detects any weakness. When this happens, 
the consequences may be serious—and costly. An 
aircraft engine is only as dependable as its com- 
ponent parts. The best and most economical way to 
ensure the dependability built into your Pratt & 
Whitney Aircraft engine is to overhaul and repair 
with Pratt & Whitney Aircraft original equipment 
parts. They are quickly available direct from 
Pratt & Whitney Aircraft or from its authorized 
distributors in the United States and Canada. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT C0., LTD. 


Longueuil, P. Q., Canada 





CAB Plans to Abolish 


Cargo Rate Minimums 


Washington—Civi! Acronautics Board 
cleared the way for industry-wide ex- 
periments with lower air cargo rates last 
weck by proposing abandonment of its 
12-vear control over minimum freight 
rates. 

Noting that it is convinced that the 
industry is about to “enter a new era” 
in cargo business, the Board said it was 
prompted to make the proposal because 
of the large number of turbine-powered 
cargo aircraft now on order, the con- 
version by domestic trunklines of sur- 
plus piston aircraft to cargo use and the 
added cargo capacity of passenger turbo- 
jets, all of which will produce a heavy 
increase in over-all airfreight capacity. 

In order to generate sufficient cargo 
volume to meet this expanded capacity, 
CAB said, the industry should have 
“maximum flexibility’ to experiment 
with promotional rates designed to in- 
crease air cargo traffic The Board 
added that the present rate floor is now 
obsolete and was imposed at a time 
when the industry was involved in a 
rate war. The position of the various 
airlines since then has changed to the 
point where present cargo rates are gen- 
erally above the prescribed minimums, 
the CAB order noted. 

While its proposal lifts a major re- 
striction from the cargo industrv, CAB 
pointed out that carriers would still be 
required to file tariffs, which would be 
subject to investigation or suspension 
by the Board if considered unjust or 
inadequate. Interested parties have un- 
til Mar. 16 to comment on the pro- 
posal. 


Service Normal on Six 
Of Seven Struck Lines 


Six of seven major airlines paralyzed 
by the recent wildcat strike of flight 
engineers, protesting the National Me- 
diation Board’s proposed merger of pilot 

unions, were back in full 
service early last week 

Pat American, National, ‘Trans 
World, Eastern, Flving Tiger and 
American Airlines reported complete 
restoration of service by Tuesday. Onlv 
Western Air Lines, which refused to 
take part in President Kennedy’ 


plan and 90-dav co 
1, 


and enginee1 


mained severely curtai 
Western Air Lines elec 

own way and refused to promis« 

Secretarv Arthur J. Goldberg I 

ing Flight Engineers International Asst 

members would be immune from ¢ 

panv disciplinary acti Western fire 

its striking engineers 

pilot-trained engineers 


steadily dwindling flights, 


Labor 
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Orly Airport Terminal Unveiled 

15 escalators and 12 large elevators 
ssenger flow, baggage is handled on 
floor above. 


New Orly Airport terminal, the largest in Europe, has 
to transport passengers through the facility. To eas 
the ground floor while passenger access to aircraft is the 


New TWA Directors 
Hold First Meeting 


New York—Trans World Airlines’ 


from an of 86 per day to a 
complete shutdown at the peak of the 
walkout. Since then, Western has oper- 
ated only a few flights in the Rocky 
Mountain area. Some flights were 
slated to resume M 2, but bevond istituted board of directors 
that, Western has not stated its plans first time here last Wednes- 

The return to work during the 90- to discuss, among other 
formation of a committee to 

president for the airline. 


iverage 


a new strike 


Jacob K. 


dav truce was followed by 
legislation proposal by Sens 

Javits (R.-N. Y.) and George D. Aiken ting, however, was described 
(R.-Vt.) authorizing the President to ind there was no an- 
declare a ind then yf actions taken. The ses- 
seek court action allowing a receiver to — Si | the regular February 
operate an in strikes affecting meet f the board, canceled because 
the nation’s health and safety. Sen ers’ strike last month. 
Javits introduced the legislation last veat meeting is scheduled 
prior to the New York tugboat strike, 

but the FEIA_ walkout “certainh tin 
prompted” expansion the bill to in- _ sas last week, six new board 
clude situations no | by the Rail- met ted were Ernest R. 
one of the voting trus- 
\ stock; George R. Brown; 
Hood; Barry T. Leithead; 
McBain; and John A. 


state of emergency 


industry 


g of stockholders in Kan- 


Wa\ 

Che strik fter White 
House intervention, and Pan American 
ind National were in partial 

Pan Am 
Ameri Iders re-elected 12 mem- 
ern were in full operation uu ¥, her : board. 
Flying Tig Mond 
and TWA internation 
in full service by Tu 

In inother strik German Airlines will use 
tween Northwest A in tS 1 2 Boeing 727 medium jet transports, 
gineers represented bi ‘f which is still being negoti- 
\ssn. of Machinists, ease Lufthansa’s frequencies 
invoked Sect UV ol European and Near Eastern 
Act, which call ra OU: lay obs point W Dec. 12, p. 41) and might 
while 1 three-mat n , board figure till tentative route extensions 
Investig 1964-65. The 727s will serve 
In >U major European capitals and 


ended | el 


ervice the M 
following dav rWA 
domestic services, 


Tiger bi 





Lufthansa 727 Plans 


f . 
¢ ( < tl ms 


| Istanbul. 


























. - DM PINPOINTS YOUR POSITION CONTINUOUSLY The accuracy of a pilot’s navigation in today’s jet age 


is as good as the system he uses. The Collins 860E-1 DME permits the pilot to fly from point to point with a minimum of 
delay and increases his efficiency with precise navigation. 


Instantaneous, accurate and continuous position information is provided the pilot and ground controllers throughout the 
flight. DME also permits pilots to easily compute ground speed and ETA’s. DME facilitates instrument landing procedures. 
It enables use of holding patterns that provide both horizontal and vertical separation of aircraft. DME provides additional 


safety and pilot assurance under all flying conditions. 


Economically, DME makes sense, too. DME reduces in-flight time and facilitates straight-in 
letdowns from cruising altitudes. In flight, more positive holding patterns can be maintained. 


Collins 860E-1 DME features: Improved lock-on and a narrow band IF amplifier to assure 

adjacent channel rejection and prevent false lock-on; modular plug-in design to simplify 

maintenance and ailow for possible future modification; numerous test points to facilitate 

rapid fault isolation; direct flow cooling system and silicon power rectifiers to minimize heat 

effect and provide optimum reliability; accurate within +0.1 nautical mile for ranges up to COLLINS 
5 miles and +0.2 nautical mile for ranges between 5 and 197 nautical miles; FAA TSO’d; 

and shock and vibration resistant construction. 


COLLINS RADIO COMPANY CEDAR RAPIDS, IOWA a DALLAS, TEXAS BURBANK. CALIFORNIA 





SHORTLINES 





> British Overseas Airways Corp. plans 
to begin through service between Wash- 
ington and London June 2 with four 
Bocing 707 round-trip flights weekly. 
Starting June 9, BOAC London flights 
will leave Friendship International Air- 


port at 6:30 p.m., dails 


> Braniff International Airways will 
double the number of coach seats avail- 
able on all Electra flights. The new 
arrangement seats 30 tourist and 38 
first-class passengers. 


> Delta Air Lines has installed ‘Tick- 
cteer, an automatic ticket printer ope! 
ated by prepared matrices, in its Atlanta 
offices. Ticketeer is expected to save 
up to 50% preparation time by pro- 
ducing a ticket marked with destination, 
origination, class, fare and tax 


© Detroit’s two major airports report 
1960 passenger arrivals and departures 
it 2.8 million, over twi the trafhic 
handled in 1951. 


P Eastern Air Lines reports that its An 
Bus trafhe carried in December b« 
tween Miami, Pittsburgh, Cleveland 
and St. Louis included 10% who wer 
flving for the first time, 22 who 
usually drove between the same points 
and 22% who were housewives 

> Federal Aviation Agency began oper 
ating a new 2-million words-per-day 
capacity Air Route Trafic Control Cen 
ter last week in the crater of Diamond 


Head, an extinct volcano near Hono- 


lulu. The center will handle interna 
tional air trafic control information and 
weather communications between Hon 
olulu, the U.S. mainland and southeas 


Asia 


+ 


> Federal Aviation Agency and Depart 
ment of Commerce are training 4,000 
specialists to prov preflight brief 
ings and fill air-ground requests for 
late weather information at several hun 
dred additional | ‘rp 


> Lake Central Airlines 
) 1 DC 


increase 
ic Same fime, rvl 
Washington, Baltim 
ind Parkersburg, W 


> NMohawk Airlines has been auth 

ized by the Civil Aeronautics Board 
between co-terminals Watertown 

ind Ogdensburg-Massena, N. ¥ 

Pittsburgh via _ intermediate 

Utica-Rome, Syracuse, Ithaca-Cor 

ind Elmira-Corning, N. Y 
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AIRLINE OBSERVER 


study of all aspects of 
vard establishing a new 
| encompass U. S. and 
take as long as a vear 


> Kennedy Administration is considering a 
international air transportation as a first 

civil aviation policy. The study, if condu 
foreign civil and military airlift operations 

to complete. 


P Watch for restudy of Trans World Airlines equipment plans now that 
Howard Hughes’ influence in management is curtailed. TWA has six posi- 
tions reserved on the Convair 990 line, but there may be some question 
whether this is the right airplane for TWA’s system. One of the first tasks 
TWA’s new management will face will be to bring its jet fleet into balance 
with those of its transcontinental competitors, United and American. TWA 
officials are impressed with the Boeing 720B turbofan-powered transport, 
but the Boeing 727, Sud Caravelle and the de Havilland 121 Trident also 
are strong candidates. 


C-6 engines operated by 
1 increased from 1,600 


> Time between overhaul on Pratt & Whi 
l'rans World Airlines and American Airlin 
hr. to 1,800 hr. by the Federal Aviation Ag 


Electra turboprop transports 
ierican now has 30 Electras 


> American Airlines sold three of its Lockhee 
to Real Aerovias, Brazilian airline, last week 
left. 

P Cost per h flown durin rect program of the Boeing 
720B turbofan t.ansport is « d 57,000. Instead of the 
300-hr. schedule originally n to nearlv 600 hr. Cer- 
tification of the Boeing 707 50 hr 


planned, the 
7-320B is schedu ) 
> British European Airways’ fleet of Comet 4Bs developed an unexpected 
nose wheel problem—nose wheel axles of two raft broke while taxiing, and 
axles of all BEA Comets have been sleeved as a corrective measure. Occur- 
rence has been attributed to higher landing frequency of the BEA transports, 
since the defect did not appear on British Overseas Airways Corp. Comet 4s. 


> Principal factor behind foreign ait tion to U.S. carriers’ 
bid for high volume bre vised North Atlantic 
cargo tariff during the 1 I nternation ort Assn. traffic con- 
ference (AW Feb tivitv. One foreign 
flag carrier charged tha irger cargo capacity, 
naturally would attract business from f th the high volume 
breakpoint system. Many European ca 1 low capacity and no 


lid to meet the competi- 


national freight consolidating industry, w 


tion 


termediate airway system 
rea from 24,000 ft. to 
tem of express airways for 


> Federal Aviation Agency has established 
and lowered the floor of the continental contr 
14,500 ft. Intermediate system will provide 
long- and medium-haul aircraft between 14,500 and 24,000 ft. High altitude 
system for turbojet aircraft is above 24,000 yw level system is below 
14,500. As a result of the revised system, ific above 14,500 ft. will 
now be flying in controlled airspace over th nental U.S. 


imned by Aeroflot and 

ns between Russia and 

flights, compared with 

ummer and t trips weekly when the 

Inaugurated 

> President Kennedy last week urged Congr tain revenues from taxes 

on aviation fuel in the General Fund rath m in the Highway Trust 

Fund which is current practice. In the Gene Fund, these fuel taxes could 
be applied against the cost of federal airways operations. 














de HAVILLAND TRIDENT 


SPEY 
BY-PASS TURBO JETS 





The Spey by-pass jet has been 
specifically designed to give the 
best possible operating economics 
for the second generation of short 


to medium range jet transports. 








ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9Q, P. Q. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES * MOTOR CARS + DIESEL AND GASOLINE ENGINES * ROCKET MOTORS * NUCLEAR PROPULSION 
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Boyd Reaffirms Stand 


On Airline Mergers 


Washington—Civil Aeronautics Board 
Chairman Alan S. Boyd last week re- 
affirmed his stand that mergers may be 
beneficial to the trunkline industry, 
but warned that the Board would not 
permit competitive patterns to “fade 
away” through mergers. 

In his first speech since assuming 
the chairmanship last month, Boyd told 
the Washington Aero Club that the 
low earnings of the trunkline industry 
are a “great problem” that is the 
“Board’s problem.”” He admitted that 
it is not entirely within the Board’s 
powers to find solutions because of the 
effect the current recession has had on 
airline traffic activities, but added that 
the “Board cannot cross its fingers and 
hope for improvement.” 

He said that if mergers are to be a 
part of the solution and balanced com- 
petition is to be preserved, it is the 
Board’s responsibility “‘to develop the 
means to advise the industry what 
alternatives may be generally accept- 
able—and to do so fast.” He added 
that such advice as the Board might 
give may be “less than welcome” to 
contemporary prospective merger par- 
ties. 

Boyd emphasized that the nation 
“must develop” a Mach 3 supersonic 
jet transport, adding that carrier earn 
ings are the “only hope for a substan 
tial private enterprisc contribution to 
supersonic transport development.” 
He said that recent experiences in in- 
troducing turbojet aircraft should 
“teach us a painful lesson that we are 
not too early, if in fact early enough, 
to begin serious planning for the super 
sonic age.” 

Discussing the international field, 
Bovd called for a revision of U.S. 
policy toward route exchanges and 
capacity. He warned that unless some 
“rethinking” is done in this area, 
clashes between the U.S. and foreign 
interests will become more acute and 
difficult. 

Boyd promised a prompt re-examina- 
tion of the Board’s organization and 
gave his assurances that “where change 
is needed to enable the Board to cope 
with the problems of today—and those 
anticipated for tomorrow changes will 
be made—and made promptly.” 

He said he wants to see the Board 
organized and staffed for the jobs 
ahead and added that he hopes to sec 
“Board members themselves freed 
to spend greater time themselves on 
policy and procedural planning, more 
time on the needs of the industry and 
the public at large, rather than on indi- 
vidual carriers, individual cities, and in 
all too many cases, on_ individual 
fli ghts 
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soft touch 


—with Sylvania Gold Brand Tubes 
in the critical sockets 


Home to roost mmunications perfect. 

Avigation equipment on the nose. 
le One good reason for this easy “let down” is the 
reliability of Sylvania Gold Brand Tubes. The 
Re Nuss. ||) GB S694 premium design of Gold Brand Tubes features 
MANWIEH «6built-in safety factors to assure dependability 
yp MABE In OS even under mech: and thermal shock condi- 
isu i tions as great as 500g and 165°C. They undergo 
(a el severe tests for v tion, glass strain, fatigue, 
electrical characteristics and reliability. Result: 
\ Gold Brand Tubes, like GB5654 and GB5670, are 

strong replacement favorites with the largest airlines. 


; 
a 


Investigate Gold Brand reliability for yourself. Ask your nearby Sylvania 
Industrial Tube Distributor for the informative “Gold Brand Reliable Tubes” 
brochure. Or, write Electronic Tubes Divisic n, Sylvania Electric Products 
Inc., Dept. 103, 1100 Main Street, Buffalo, 


SYLVANIA 


Subsidiry of GENERAL TELEPHONE & ELECTRONICS ee) 
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Today, Navy battle commanders redict where 1n enemy 


will be next. 


Deep in the control room of a gi rier, they see the enemy 
deploy. They watch the entire t situation —every move- 


ment of every ship, aircraft and s rine in the battle area. 


Their “‘eyes” are new Hughes D Consoles. These TV-like 
consoles present the over-all situa in quick pictorial form, 


The consoles are part of a complete system which also analyzes 
the enemy’s movements and gives t-second recommendations 


for countermoves. 


With this information comman ; can coordinate defensive 
task force movements and assig eapons with unprecedented 


speed and precision. 


Soon to be installed on carriers zuided missile ships, the 


complete Naval Tactical Data System includes the Hughes 
consoles, a high-speed computer and radio and data transmission 
equipment. 


Other projects at the Hughes Fi n facility include develop- 
ment of new types of computer iitry and memory cores. 
Stull other projects are expandin he Hughes 3-D (electronic 
scanning) radar principle—one « major breakthroughs in 


the electronic arts. 


Electronics is our business. Ove: (0 Hughes engineers and 
scientists constantly search for st ways to do jobs never 
done before—for new ways to do »bs better. Your problem 
may be an opportunity for both « 


jeck of the missile cruiser 
this new Hughes 3-D radar 
taneously detects the range, 
titude of a great number of 
yr shows comparative size. 


Creating a w world with electronics 


T COMPANY 





AERONAUTICAL ENGINEERING 
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PROTOTYPE Vertol 107 hovers over New York City’s downtown heliport. New York Airways Vertol 44 is in background. 


Vertol 107 Aims at Low-Cost Versatility 


By David A. Anderton 


Morton, Pa.—Sclection of the Verto] 
107M by the U.S. Marine Corps marks 
a major turning-point in the five-vear 
development program of this “mission 
moduie’’ helicopter. 

Observers of the hotly contested com 
petition for an assault helicopter believ 
the Vertol design was chosen over its 
competition on the basis of “ both 
technical reasons and cost.” 

The crowning touch for Vertol wa 
that the Marines’ 


specifications had 
originally been written ] 


largely around 
1 competing a 
is the Vertol 
type. 

l'o Vertol management, winning the 
competition justified the large invest 


ment of companv funds that had gotten 


Ene try 


engineers ref o th 
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4 
helicopter—“Brand ay 


the twin-rotor craft out of the drawing 
stage and inta flyable machinery. 

To Vertol engineers, the choice came 
as vindication of the long hours spent 
developing the 107. It was a helicopter 
that was not right the first time, and 
Vertol’s project team had the courage 
to admit that and had the stimulus and 
backing to do something about it 


Status Report 


What thev did turned out to be a 
basic helicopter which in one version 
tough competition for a combat 
Marines’ vertical-envelop 
\nother version has 
en sold—five ind five optioned 
to New York Airwavs as a 25-passenger 
ransport for that carrier’s routes around 
New York Sale of an addi- 


in the 


ment concept 


firm 


ira. 


tional block of 10 Model IT helicopters 
to Kawasaki Aircraft Co. of Japan was 
announced last week. Two of these 10 
will be the basic airliner configuration 
and will be delivered as complete air- 
craft with flight testing done at Vertol 
The remaining eight will be delivered 
in kit form for assembly bv Kawasaki, 
Vertol’s licensee in Japan 

A design variant is being studied to 
increase helicopter speeds by an extra 
polation of current aerodynamic tricks 
others on the boards, in 
in the minds of Vertol 


There are 
brochures and 
designers 

I'wo of the Army’s YHC-1As, bailed 
back to Vertol and modified to Model 
II standards for the Federal Aviation 
Agency certification program, have ac 
cumulated about 80 hr. flight time 
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toward that goal. This includes Vertol’s 
time leading to the certification flight 
testing. 

Together the prototype 107 and the 
YHC-1As have 824 hr. of flying time 
rhe prototype has made about 1,000 
water landings to demonstrate the flo- 
tation capabilities of the sealed fuse- 
lage. 

Vertol’s 107 carries a slab-sided stor- 
age space 6 x 6 x 24 ft., faired into a 
side-by-side cockpit forward and a 
beaver-tail ramp aft. Two three-bladed, 
synchronized, partially overlapping ro 
tors are mounted on pylons above this 
864-cu.-ft. cabin. Twin General Elec- 
tric T58  turboshaft 
mounted side-by-side in the rear pylon 
There are the usual windows, 
controls and landing gear. Two spon 
sons jut out from the fuselage just above 
the rear wheels and carry all the fuel. 
The fuselage is sealed for water land 
ings. 

This is a conventional catalog of tech- 
nical features. But Vertol’s en 
went about the design in som¢ 
ventional ways, and did 
ventional things to the helicopter 


Cost Control 


Primarily they wanted to reduce costs 
throughout the aircraft, both the in- 
itial cost of the helicopter and _ its 
equipment, and _ the operating 
costs and maintenance charges against 
the ship in service 

One of the first approaches to tight 
cost contro] saw four experienced field 


cngines ire 


dc OTS, 


minec;rs 
uncon- 


some uncon- 


direct 


service engineers transferred to the proj- 
ect office with instructions to monitor 
everything that could possibly affect 
maintenance. These four wet 
with the power to approve 
engineering drawings. 

Another step was to sprea 
tents of an Army mechani 
toolbox on a wall display 
engineering 
tools you design for, engin¢ 
If vou can’t, and have 
special tool for the job, | 
in awfully good reas 


irmed 


rtment 


ta 


extra cost. 
There was 
107 maintenance 


to 


forms and access t 


integral parts of the aircraft. ‘here was 


external 


17 


to be no need for ladder 
work structures. Another item: all main 
tenance had to be done from 
the aircraft evervthing 
had to open for work without the nee¢ 
to disturb the interior of the 
Complexity of structure was hit hard 
Continued emphasis on simplification 
of mechanical design paid off; to prove 
it, somebody made a count of the num 
ber of individual metal parts in the 107. 
Compared with its predecessor, the 
H-21 of equal empty weight, the 107 
has 40% fewer parts. 


outside 


where _ possible; y 
| 


( ibin 
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a four-turboprop _fixed-v 


followed complexity- 


volume of 


Producibilits 
consciousness. The 
production on the H-21 had set some 
fairly low unit costs on the airframe. 
But Vertol engineers set more stringent 
requirements for the 107. There were 
fewer parts to begin with. Production 
engineers saw that parts were designed 
for assembly after fabrication with no 
hand work on the parts and no inter- 
mediate step of “hammer-to-fit” opera- 
tions. 

The third cost-cutting 
careful analysis of everything bought 
from vendors. Procurement of subcon- 
tracted or stock parts from outside 
sources was drastically cut back. Even 
rotor blades, which traditionally had 
been made for the company by Parsons, 
were fabricated at Vertol 

One result: unit cost of the first three 
YHC-1As was equal to the unit cost of 
the 150th H-21 off the line. Onc 
neer estimated the 107 in production 
will cost 40% of a compat ible 
tional structural design. 

“Functional design is one of the 
biggest features of the 107,” said Nor 
man C. Taylor, Vertol’s chief engineer 
“Right after that come flying qualities, 
low cost, maintenance and reliability.” 

With the tandem-rotor configuration 
of the 107, the total center of gravity 
range is 60 in., allowing almost com- 
pletely indiscriminate loading of the 
entire payload. One design detail that 
ippeals to the operator of short-haul 
routes is the baggage carrier, designed to 
plug in the open tail section of the 
fuselage like a cork into a bottle. This 
carrier can be pre-loaded while passen- 
nd then replaced by 
that is off-loaded at 
mtainer 1S 


large 


item was a 


eng! 


conven 


gcrs are waiting 

1 full rack 

the terminal 

rolled out for 

on both sides hauled out 

ind loaded, and the carrier then pushed 
ked in position 


when 
En route the 
iccess from eround 


Bags can b 


mm aim was ft 


ground-handling tim 
» minutes 
Passenger comfort 

1m ise and 
ectly comparable 

wing transports to¢ 


7 7 
lower vibration level 


the presence of onl 


requ 
ind to 
urements show vibra 
be well under 0.01 in 

tically for all airspeeds be 
ind about 135 kt 


Noise leve ] 


measured by 


nev from the 
less flapping hit 


+ 1 


inside the cabin has been 
Bolt, Beranek and New 
man to be about 67 db., with 68 db. for 
ing transp rt 
cited as a comparative figure 
Outside the cabin, noise level of th 
107 is well below that of other tt 
und the irport circuit. At 


ins- 


ports ir 


500-ft. altitude, the external noise level 


ibout 82 db.; at 1,000 ft. 

yped to about 72 db., and at 
ibout 67 db. 

gures, incidentally, are well 

for other forms of sub- 

urban ortation: an automobile at 

20 ft tance, an electric railroad at 
100 ft 1 bus at 20 ft. 


Emergency Techniques 


in common with other 
ngine helicopters, does 
limiting height-velocity 
f single-engine aircraft. 
yptimum flight paths for 
landings can be developed. 
107, one-engine failure at 
ht and climb-out speed gives 
» choices: he can continue 
1:20 path to clear a 300- 
1 a distance of 2,400 ft., or 
nd to the heliport using the 
itingency rating of the re- 
rire 
| spaces where the vertical 
il takeoff mode is neces- 
| different technique avail- 
1 came largely from New 
flight testing of the Ver- 
rs, and specifically from 
\irways pilot Les Carter. 
nb goes to critical height 
the point of engine failure, 
the same choices as before. 
end to the heliport, or he 
htly to accelerate to climb- 
| still clear the 300-ft. ob- 
listance of 2,400 ft. 
ut 30 Ib. of weight to seal 
f the 107 during its fab- 
that weight increase is far 
weight of emergency flo- 
This sealed fuselage gives 
incvy to the 107 in the 
iter landing, and the spon- 
tional buoyancy and lat- 
n the surface 
pilot is concerned, water 
id landings are no differ- 
wer land. He can flare 


r] if in auto- 


1 as 30 deg 
in taxi on the surface, 
start without initial 
fuselage, and take off. 
start both engines, the 
d on the surface for a 
engine takeoff proce- 


Stability Augmentation 
\ feature of the Vertol heli- 
stability augmentation 
elopment gives the Ver- 
stability about all three 
peed range from hover to 
t, the inner loop of an 
n; it senses changes in 
ds corrections into the 
tem at a point down- 
pilots’ controls. The pilots 
n of the stick, and they 
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_ Wouldnt be withou 


SYN-1B Synchronizer 
Power Supply 


Bendix All-weather 


-RADAR" 


says Don Corey, Chief Pilot, 
Bundy Tubing Company 


ANT-1G Antenna 


PPI-1E Pilot's Indicator 




















Beech Super 18 has “bright display’ 
indicator plus stabilized antenna 


Bendix® RDR-1D Airborne Weather Radar 
provides the finest in ‘‘weather avoidance’”’ 
information for Bundy Tubing’s business air- 
craft flights. Pilot Corey gets an uninterrupted 
‘“‘picture’’ because the Bendix gyro-controlled, 
stabilized antenna provides continuous, full 
range display, regardless of the plane’s maneu- 
vering or altitude changes. 

The PPI-1E Bright Display Indicator (several 
hundred times brighter than conventional 
scopes) provides longer viewing time and a 
higher contrast picture, scouting weather up to 
150 miles ahead. 

With all its accuracy and dependability, the 
Bendix RDR-1D is compact and lightweight. 
And there are many other solid reasons why it 
is the choice of more and more business fleets 
every day. Over 2000 commercia! and private 
aircraft now fly with the protection of Bendix 
weather radar. Make it your choice, too. For 
details, see your Bendix dealer. Or write... 





Bendix Radio Division 


AVIONIC PRODUCTS e BALTIMORE 4, MARYLAND 


EXPORT SALES & SERVICE: Bendix International, 205 E. 42nd Street, New York 17, N.Y. 
SOUTHWEST: Bendix Radio Division, 2505 Mockingbird Lane, Dallas 35, Te 

WEST COAST: Bendix Radio Div 500 Magnolia Boulevard, N. Hollywood, Calif 
CANADA: Computing Devices « nada, Ltd., Box 508, Ottawa 4, Ontario 
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MODEL I! Vertol 107 three-view shows the final configuration of the basic utility helicopter design. 


have immediate 

f the stability 
lor extra reliability 
dual 


Pilots 


and positi erride 
lugmentati stem 


the svstem is made 


hovering, 


to drift 


automatic 
idded 
Vertol sa 


5 | 
stability augmentat 


can be 
svstem 
dual 


matic stabilization equipment 

ind less complicated than dt 

matic stabilization 

In addition to these two 
hs 


ipproach i] 


equipment 
ystems, a 


closer weather heli 


opter comes wi usual ant 
provisions for windshield, engin 
ind guide vanes, and rotor bla 

Vertol began the process that led to 
development of the 107 with an 18 


month market ind design study 


Survey 
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in 1956-5 The aim 

simple: find out 

copter could best 

number of need 

that gas turbin« 

be available 
Framework w 


lrawing lines around 
vas to be driven bv a 
Lycoming YT53-L-1 

bailed from the 


what 


issumimng 
wld then 


Design Changes 
| the prototype 107 was 
lollowing subse- 
urcraft to 
they 
line going 
rawings completed. 
1 modification of 
YHC-1A, basically 


lavout as the proto- 


ind demonstrat 
i 


company f 


quirement in almost complete 


I 9 . ototype parts were car 
les capabilit t YHC-1A design. Its 
ind passenger loading » t pow ne a pair of General 


E-6s rated at 900 shp. 


people or their 


freight. Engines 

the cabin; no | 

sit above, under or next 
Fuel tanks were 

cabin laterally. Flotatio 

the ability to take off f: 


And, of course, 


tors wanted high cruising speed and lo I n 


lynamic system was set 
ytor control system, 
ibles-and-pulleys, was 
rod system with actu- 


slates and pilot boost. 
1 had 
the prototype for 


specified rotor contro 
this was dropped on 
x of differential col- 
one proven componer fro t ge. Some longitudinal 
the earlier Vertol ft on the rear rotor to 


drive system from th ertol ing 


direct operating cost 


For reasons of ( he } fa 


res with velocity in- 
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THEY RELY ON 
RADIATION 
FOR UNUSUAL CAPABILITIES IN TITAN’S PGM* GUIDANCE TELEMETRY 


Production quantities of Radiation’s PCM Telemetry sys- 
tems, being delivered for TITAN I & II, represent a major 
contribution to the state-of-the-art. Techniques developed 
in this continuing program will provide the basis for PCM’s 
larger role—and ours—in the next generation of missiles. 

In present missileborne systems we have completely in- 
tegrated data processing and PCM telemetry, in rugged, 
space saving units. First of their kind, the “unitized” solid 
state packages offer virtually unlimited design flexibility. 

The Advanced Titan system, for example, is capable of 
coding a 24-bit computer word 3200 times per second, 
processing 64 analog inputs and 40 bi-level digital inputs. 
The system weighs 20 lbs., occupies 1 cubic feet, and has 
a predicted MTBF of 1300 hours. Radiation-built ground 
support equipment includes a pre-launch Input Simulator 


and a Ground Checkout Rack Test Fixture for ground 
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synchronization and de-coding. Accuracy and reliability 
are attested by the system’s impeccable performance record 
during test sled runs at Holloman AFB. 

The design innovations by which digital and analog 
equipments are integrated in this system, and the use of 
PCM techniques to yield maximum data, are typical of 
Radiation’s systems capabilities. The capabilities are at 
work today in major satellite and missile programs, and in 
industry. They are ready to work for you now. 

First step: Write to Radiation Incorporated, Melbourne, 
Fla. for “Capabilities Report.” AW-3. ——*Puise Code Modular 


RADIATION 


INCOR 





crease. The speed increase is felt by a 
q-sensor (device for measuring dynamic 
pressure) which tilts the aft rotor for- 
ward as speed builds up. 

The unsymmetrical flow pattern off 
the fuselage when the Vertol 107 is in 
forward flight produces a yawing mo- 
ment. On the prototype this was com- 
pensated by a large bent tab, which 
looks like a conventional rudder, but on 
the YHC-1A, this offsetting moment 
was balanced by camber on the rear 
pylon. This makes it a vertical lifting 
airfoil, which produces the side force 
necessarv to offset the disturbing vaw- 
ing moment. 

Somewhere well along through the 
design of the YHC-1As, Army selected 
another similar, but larger, Vertol heli- 
copter—now to be designated the YHC- 
1B Chinook—instead of the YHC-1A 
tvpes. The earlier order was cut back 
from 10 to 3 aircraft, and one section 
of Vertol’s engineering department 
broke off to begin detailed design of 
the Chinook 

Even though it carries the same mili 
tary designation, with only a different 
sub-tvpe letter designation, the Chinook 
is a completely different helicopter from 
the other members of the Vertol 107 
line. 

With no prospects for a big militar 
order in the offing, and no great hope of 
getting one, Vertol had the chance to 
take a second cold, analvtical look at 
the 107’s design. 

“We were lucky in at least this one 
respect,” said R. M. Degen, the com- 
pany’s assistant chief engineer. “We 
had two chances for redesign of a basic 
configuration. We could pick up all 
the complaints and do something about 
them.” 

[he prototype had been just that 
kind of an aircraft, built to prove a prin- 
ciple and provide a demonstrator. The 
YHC-1A had been an Army aircraft 
straight through. Now the Vertol engi- 
neers wanted to trv a different approach; 
thev determined that the 107 Model II 
would be an all-purpose type. The plan 
was to build a basic flving machine 
which could—with the addition of extra 
equipment packages—be modified to 
perform a variety of tasks. 

Under this scheme, production lines 
would turn out identical machines, 
regardless of the ultimate 
One buyer might add communications 
and navigation equipment, seats and 
interiors, and have a short-haul trans- 
port. Another might leave the fuselage 
bare, install provisions for a cargo sling 
and then be ready to go logging. 

It was this basic concept of a versa- 
tile, functional helicopter with 
tomized” extras that led to the name of 
the “mission module” helicopter 

Degen said it required about 150,000 
engineering man-hours to take the 


Vertol de sign from the YHC-IA to the 


customer. 


~ CuS- 
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Vertol 107 Performance 


Weights, performance figures and di- 
rect operating costs for the Vertol 107 
Model II vary with configuration, oper- 
ator, mission and a other 
factors. But a typical utility configura- 
tion powered by T58-GE-8 engines 
weighs 18,450 Ib. gross, 9,298 Ib. empty, 
and will lift a 9,152-Ib. useful load, ai- 
most half of its total weight. 

This same helicopter will have a maxi- 
mum forward speed of 141 kt. and a 
cruise speed for best range of 130 kt. 

Its vertical rate of climb, limited by 
transmission capacity of 2,300 shp., will 
be 1,240 fpm. Its hovering ceiling, out 
of ground effect on a 95 F day, will be 
800 ft. with military power on both en- 
gines. 

Mission considered here is 
climb to 5,000 ft., cruise out with pay- 
load for 100 naut. mi. at best range 
speed and land with 10% initial fuel in 


variety of 


warmup, 





reserve. 








Model II lavout. This included meeting 
the requirements of the then-new FAA, 
Vertol’s product-improvement program, 
and development of the modular con- 
cept. 

There was no redesign of the YHC- 
1A necessary but, said Degen, “major 
changes” were made. More growth was 
designed into the dynami 
iccount for the expected power growth 
of the T58. Production engines—T58- 
GE-S powerplants rated at 1,250 shp. 
each—were installed. Rotor diameter 
was increased by 2 ft. to 50 ft., and the 
dynamic system was rated at 2,300 shp 

Further changes in the control system 


svstem to 


saw a move to a complete, dual powered 
flight-control arrangement 
was made for substitution of the de Hav- 
illand Gnome H.1200 engine—equiva 
lent to the General Electric CT58-1] 

engines which will power nmercial 
versions of the Model I]—to make the 
helicopter attractive to prospective for- 


i : 
purehasers in sterling-b 


Provision 


eign 9 coun- 
tries. 

The problem of building prototype 
Model I] when th 
Army, which had wanted to 
program heavily all alone but had been 
unable to do so because of the econom 
ics of production lines, bailed two of th 
YHC-1A aircraft back to Vertol for 
modification to Model II standards and 
certification flight tests. This in or 
wav took awav some of th 
Army cut bach 
10 YHC-1As to three. 

This is not the end of the line for 
the Vertol 107, according to tl 
pany’s engineers. Lee Douglas 
director of engineering, del 
velopment 


uircraft was solved 


sponsor the 


its origin i] 


1 COM,- 


Vertol 


program a 
vanced configuration d 


VI, which is 


now 1m 


desigi id-tunnel testing stages. 
Maj f the design is increased 
speed, st of the effort is going 
towal e reduction of the major 
factors fight speed. Advanced 
Gene tric T58 engines, each 
rated shp., will be installed, 
and th \ic system will be uprated 
again 
Rot 
reduced 
of the 


lift coefiicient will be 
lropping the thickness ratio 
Lirf this will improve critical 
Mach 1 er somewhat, permitting 
higher tip speed in turn. Blade chord 
will a nereased to maintain total 
hift of t tor 
Oth reduction items include 
retract landing gear, extending 
the fuselage aft section and adding 
rings. Cruise speed is ex- 
pected iprove from the 138-kt. 
value of t Model II to 176 kt. of the 
Model VI. Payload will remain con- 
stant, ct operating cost will 
what. 
ntly is not the end of the 
Douglas said that the pure 
ntinues to look good up to 
kt., based on foreseeable 
But major leaps could still 
the possible top speeds 


rotor hu 


line, « 
heli opt 


not this will happen is a 
neering conjecture. Both 
uircraft and the com- 
ypter show promise at 
nd of this speed scale, 
th much interest in both 
swing more heavily to 
satisfy the proponents 
flight coupled with a ver- 


the 107 has been ordered 
nsport and as an assault 
lopments of the type 
isored, and the Vertol 
betting that for this 

fe has just begun. 


Soviets Are Developing 
Air-Cushion River Boat 
Mos« | 


ng river boat using the 
iple is reported under 
the Central Technical 
of the Russian Soviet 
list Republic’s Ministry 
I t 

ital model will be built 
ind will carry 38 pas- 

1 34-mph. maximum 

to Pravda. Lift will be 
iircraft engines. A third 

| behind the cabin will 
vhich will be maneuv- 
ift-type rudder on the 


Union is developing the 
smaller and shallower 

the hydrofoil, which also 
pment by the Ministry 
et 
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sae) DAY “A revolutionary and practically invulnerable ballistic missile 


system."’ President Eisenhower thus characterized the POLARIS 


it’s A Fleet Ballistic Missile—capable of being launched from hidden 
nuclear submarines anywhere in the oceans of the world. 


|= Te) LA R | Ss As System Manager of this fantastic program, Lockheed 


Missiles and Space Division coordinated its overall 
design, research, development, testing, assembly, and 
fe) # LD see evolved the missile frame and reentry body. Outstanding 
competence and teamwork brought the POLARis to 
operational status years ahead of schedule. Such 
accomplishments exhibit a bold, imaginative 
approach to new and unusual concepts. 


Similar challenging opportunities are continually 

developing at Lockheed. Other programs reach far into 

the future ... a rewarding future which engineers and 

scientists of creative talent and inquiring mind are 

invited to share. Write Research and Development Staff, 

Dept. M-16A, 962 West El Camino Real, Sunnyvale, California. 
U.S. citizenship or existing Department of Defense 
industrial security clearance required. 


Lockheed / missites AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite COVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA * ANAVERAL, FLORIDA * HAWAII! 











Boeing Reveals Final 727 Design Details 
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70 PASSENGERS- ~ FIRST CLASS 
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113 PASSENGERS - TOURIST 


THREE-VIEW above shows final configuration of 727. 
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All-first-class seating arrangement 


will accommodate 70 passengers; all-tourist configuration will scat 113 passengers. 
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EMERGENCY LE FLAPS RESERVOIR 
EMERGENCY L.E. FLAPS MOTOR PUMP 


SYSTEM A RESERVOIR 

SYSTEM B RESERVOIR 

A.C. PUMP 

ENGINE DRIVEN HYDRAULIC PUMP 


HYDRAULIC system of Boeing 727 is shown above. 


OUTBOARD SPOILER SYSTEM 
INBOARD SPOILER SYSTEM 
NOSE GEAR 
NOSE GEAR STEERING 
INBO & OUTBD FLAP ACTUATION SYSTEM 
MAIN GEAR 
MAIN WHEEL BRAKE SYSTEM 
GROUND SERVICE INTERCONNECT VALVE 
PNEUMATIC BOTTLE EMERG. BRAKE SYSTEM 
10 LEADING EDGE FLAP ACTUATION 
SYSTEM 
11 RUDDER POWER SYSTEM 


ELEVATOR POWER SYSTEM 

AFT AIRSTAIRS RETRACTION SYSTEM 
AILERON POWER SYSTEM 

SPEED BRAKES 

NOSE WHEEL BRAKES FA=: os he 


Dual system is used to power the 


elevator, rudder, ailerons and spoilers. In event of complete hydraulic failure, system reverts 


automatically to a mechanical backup. 
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By William S. Reed 


Renton, Wash.—Final configuration 
of the Boeing 727 has been frozen with 
the exception of minor changes. Class 
I and II mockups are nearing comple- 
tion and engineering drawings are being 
released to shops as they become avail- 
able. 

Present production schedule calls for 
the first metal to be cut in about three 
months with roll-out of the first proto- 
type in September, 1962. Initial fight 
is scheduled for November, 1962 and 
the first customer delivery wil! be in 
the fall of 1963. 

Internal decision to go ahead with 
the design was made last August and 
announced publicly following receipt of 
orders from United Air Lines and [ast- 
ern Air Lines (AW Dec. 12, p. 40). 

Design of the 727 was dictated by the 
existing competitive domestic route 
structure and by the fact that present 
four-engine jet transports must operate 
at high load factors to reach a break- 
even point. The 727, according to John 
!’. Steiner, chief project engineer, will 
operate over route segments as short as 
265 mi. with a breakeven load factor 
of about 65%. For longer stages, the 
load factor sinks considerably lower— 
45% on 600-mi. lengths and 35% on 
1,000-mi. segments. 

Direct operating cost of a fleet of 50 

27s, Steiner says, will be $30.5 million 
less than a fleet of the same number of 
Boeing 720Bs during the service life 
of the equipment. 

Boeing nearly got the go-ahead on 
a twin-jet version of a short-medium- 
range jet dubbed the 720 Jr., and nu- 
merous designs were considered before 
the present version was selected. Initi- 
ally, a four-engine version, powered 
with engines in the 6,000-Ib.-thrust 
class, was considered, but was rejected 
in favor of a twin-engine model 

Engine placement became the critical 
parameter in the design with under- 
wing, overwing and aft-mounted en- 
gines being considered. Wing mounted 
engines were rejected because of the 
large amount of asymmetric thrust which 
would occur during single-engine opera- 
tion. Steiner still favors the U.S. stvle 
of wing mounted engines on four-engine 
iircraft primarily because of the relic 
ing of upward bending loads in flight 
offered by the outboard pods. This e1 
abled a lighter structure to be desizned 

feature not so important in twin-en 
gine craft because of the proximity of 
engines to the fuselage. Overwing 
mounted engines lost out because of 
flutter problems wl l 


hich showed up du 
ing wind tunnel testing 
The twin-engine configuration lost 
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out, Steiner points out, because of the 


airlines’ desire for greater all-weather 


capability. Twin-engine transports suf- 
fer from higher weather minimums be- 
cause they require that a suitable altern- 
ate be close at hand; a three or four-en- 
gine craft can safely fly farther in the 
event of engine failure. 

The Federal Aviation Agency will, 
Boeing says, apply the same weather 
minimums to a 727 that apply to a 
four-engine transport because it will fly 
to a destination on two engines and 
maintain flight on one engine below a 
certain weight and altitude. 

Steiner says consideration was given 
to aft-mounting four engines after the 
fashion of the Vickers VC. 10 but that 
this was rejected because Bocing does 
not consider this a true four-engine air 
craft. Clustering the engines together 
in one pod leads to the possibility of ex 
plosive failure in one engine cansing 
damage to the other. Steiner savs that 
statistics of B-47 and B-52 types show 
that compressor failures in particular 
can cause damage to adjacent engines in 
clustered pods 

The problem of engine placement 
still was not solved by the 
go to a three-engine configuration, how- 
ever, and Boeing briefly considered a 
design with two underwing pods and 
one tail-mounted engine. This created 
many problems caused by the engines 
being so widely separated 


decision to 


Tail-Mounted Engines 


The 727 configuration, with three 
tail-mounted engines instead of two in 
wing pods, became the final 
despite Bocing’s long favoring of pod 


fac 


choice 


mounted engines because of thes« 
tors: 

e Climb weight during second takeoff 
segment will be increased by 3,000 to 
5,000 Ib. Engine failure in a three-en- 
gine craft will be less serious than in 
1 twin and close mounting of the en- 
gines will produce 
thrust, hence less trim drag 

@ Lower body. Absence of u ung 
pods will permit a lower gear providi 
wing access 
Sacrificed in 
this case is engine though 
will have quickly removable en- 
gine access doors for all three engines. 
e Better aerodynamics. Slow speed flight 
haracteristics will be improved because 
f better engine inlet airflow and b 
cause of the absence of flap cutouts for 
the exhaust of underwing engines. Cen 
ter engine inlet will be the most critical 
but Steiner believes that duct problems 
ire solved by the design. 7 
models in the wind tunnel have 
idverse flow characteristics at the 
ngine inlets at very high angles of at 
tack but this comes usually after the stail 
ingle is reached 

e Advantages will include a 


less asvmmetric 


re TS 


for reduced weight, bettet 
nd passenger movement 
iccessibilit 


] 79779 


CHC é 
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side 
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cabin, less tail-tip tendency and higher 
inlets to minimize foreign object dam- 
age. : 

One major sacrifice made in choos- 


ing aft-mounted engines is a departure 


from the trend of using as manv com- 
mon parts as possible with the 707 and 
720 models. Had the underslung pods 
won out, those already in production 
for the 720 could have 
Similarly, pods for both left and right 
engines would have been identica! a 
in the present aircraft 


Interchangeability is stressed in the 


} 
been used 


AFT-MOUNTING four engines as in Vicke 


concept rejected because of possibility of ex] 


as shown in 


WING-MOUNTED engines, 


because of asymmetric thrust which would 


entran 
deck 
ment 
conti 
m kin 


t 


time 
ther 


Wir 


rs VC.10 


slosive fail 


four-eng?t 


occur di 


id becomes pronounced in 
Che entire cabin from the 
bulkhead forward and from 
vard will be identical to that 
Fuselage nose from the 
forward and the flight 
identical. General arrange- 
trument panel and flight 
in all respects be the same, 
minimum of transition 

ts from one aircraft to the 
727 will be a one-piece 


igh the fuselage, with re- 


727 - 474 


onsidered, but clustered engine 
1 one engine damaging the other. 


727-475 


nfiguration above, were rejected 
ngine-out operation. 





CHATHAM Y-SERIES 
TRANSFORMER RECTIFIERS 


Reliable 
DC Power for 
Lockheed P3V-1 


Sub-chaser The prop-jet P3V-1 is U.S. Navy’s newest anti-submarine 


warfare patro! airpiane. Equipped with special electronic gear 
to find and localize submerged metallic targets, the P3V-1 
can home in and attack with Its large store of kill weapons. 


Chatham’s famous Y-Series of transformer-rectifiers, of which the 28VS200Y is one, is available 
in a complete range of outputs from 20 amps through 200 amps. The Y-Series represents the light- 
est, most reliable equipment for converting AC to DC for airborne or ground applications. Chat- 
ham’s famous written guarantee is your assurance of continuous, trouble-free operation under the 
toughest environmental extremes. Designed and manufactured to a wide range of military and 
commercial specifications, Y-Series units are available for immediate shipment. 


CHATHAM ELECTRONICS 


LIVINGSTON, N. J. TWX: LVTN NJU-489 
DIVISION OF@TUNG-SOL ELECTRIC INC. 





movable tips. Primary structure will be 
of aluminum alloy skin stiffened by 
stringers. Spars will carry shear loads 
while skin and stiffeners support most 
of the bending loads. 

Ldnding gear will be designed for 
60,000 landings with replaceable com- 
ponents designed for a minimum of 
5,000 landings. The addition of nose 
wheel braking will cut 7 to 14% from 
the landing roll. Anti-skid braking will 
be incorporated. 

Side engines will be mounted in -pod- 
tvpe nacelles attached to the main fuse- 
lage structure. The center engine will 
be mounted below the main structure 
on a strut with its cowling forming the 
lower rear fuselage contour Drain 
traps will be incorporated in the lower 
engine fairings so that passengers en- 
tering through the rear entrancé stair- 
way will not be subjected to oil or fuel 
dripping. 


Control System 


Possibility of control svstem damage 
through failure of the center or either 
of the side engines is minimized by 
utilizing heavy structural members as 
shields and by routing dual hvdraulic 
and electrical lines at points remote 
from each other. With this arrange- 
ment, a catastrophic engine failure such 
as a compressor failure will not be likely 
to sever both sets of hvdraulic lines 

Horizontal stabilizer is placed hich 
to avoid flow disturbances from the flaps 
at low speed The stabilizer is mov- 
able for trim while the elevator provides 
for longitudinal maneuvering. A dual 
hvdraulic system is used to power the 
elevator as well as the rest of the con- 
trol surfaces, including the rudder and 
the ailerons and spoiler: 

Separate systems are emploved oper- 
ating in tandem and powered bv en- 
gine-driven pumps on each of the side 
engines, backed up by electrically-driven 
hvdraulic pumps. In the event of com 
plete loss of hydraulic power, the 
svstem reverts autom 
chanical backup. Control 
irtificially supplied when operating on 
the irreversible hvdraulic system 

Handling qualities of the 727 have 
been under investigation for some time 
through the use of an analog computer 
flight simulator. Limited in scope, the 
computer, together with a rather sim- 
plified cockpit mockup, is used to ex- 
plore the effects of different gross 
weights, flap configurations, etc., during 
ipproach and landing before a more 
thorough analysis is made. Aerodynamic 
equations, linear in nature, are handled 
by components in a bank of eight com- 
puters while non-linear equations such 
as a drag polar, are handled by function 
generators. Variable lift and drag co- 
eficients can be set in the computer’s 
amplifiers by the use of potentiometers. 

Starting usually at an altitude of 


+) 
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CABLE CONTROL SENSITIVITY 


ASSURED AQ: 


Pacific regulators are self-contained, self-energized. 

They provide steady and uniform control response—instant compen- 
sation for thermal and/or mechanical variations and dependable 
performance under all flying conditions. 

The performance of Pacific Scientific cable tension regulators in Lock- 
heed’s C-130 Hercules prop-jets has been so completely reliable that 
they were also chosen for the new Jetstar. 


Models are available, or can be developed to meet any cable control 


system need. 
Write today for full data on Pacific Regulators for your 


primary and secondary control systems. 


PACIFIC SCIENTIFIC COMPANY 


P.0. Box 22019, Los Angeles 22, California 
San Francisco « Seattle ¢ San Diego 
Portland « Denver « Arlington, Texas 


Representatives: Eastern U.S.: Airsupply-AeroCo. 
Canada: Garrett Mfg. Ltd. 











Fs, . 
Three farmers rented a pasture for a fixed amount, each to pay in 
proportion to the stock pastured. First nth, A put in 3 horses 
and B and C each some horses, B pa 6, A and C defaulted 
payment. Next month, each put in one more horse, C paid $7.20, 
A and B defaulted payment. Next mo ch put in one more 
horse, A paid $5, B and C default R lired: (1) rent of 
pasture per month; (2) number of | B and C each put in 
during first month; (3) amounts A, B 1 C owed for unpaid 
service. 1 mie Mathematical Monthly 
If you're getting your physiological signals crossed —either mental 
or muscular — investigate a new B-30ATP Bio-pack, a product of 
our Litton Systems Division. First ‘ries of miniaturized 
instruments for medical electronics, t Bio-pack amplifies and 
transmits all bio-electric signals from the micro-volt to the milli- 
volt range. The unit is now in operatic niversities, space labs, 
and medical centers. Interested? Sig is at our Computer 
Systems Laboratory, 5500 Canoga A Woodland Hills, Calif. 


ANSWER TO LAST WEEK’S PROBLEM: TI e 21 edges. A famous 
formula of Euler says vertices — edges es = 2, for any solid 
figure with no holes, so that the numbs faces is 14. 

LITTON INDUSTRIES 

Beverly Hills, California 
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Five units comprise the Bendix repeater to relay messages 
in the UHF band between ground stations and aircraft. 


THE FIRST UHF REAL-TIME ACTIVE SATELLITE REPEATER, 
designed for one year of continuous operation in orbit, has been developed 


and fabricated by Bendix Systems Division under sponsorship by the Wright 
Air Development Division of the United States Air Force in conjunction with 
an ARPA program. This development typifies programs offering new career 


opportunities to better engineers and scientists. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 





! 500 ft., and from a distance of 40,000 
ft. from touchdown, the computer dis- 
plays aircraft position and altitude on a 
17-in. oscilloscope as a result of inte- 
grating the inputs of known variables 
ind variables added by control svstem 
inputs from the pilot. 

Frequently, evaluations of problems 
submitted to the computer group by 
wind tunnel personnel or other aerody- 
namicists can be handled by computer 
personnel. However, Boeing _ pilots 
frequently are called in to operate the 
simulator when a particular set of con- 
ditions look promising and handling 104' 2” 
quality comments are required. 

Wing flaps are of the triple-slotted 
tvpe to produce high lift coefhcients at 
low speed. Full-span leading edge de- 
vices consist of retractable slats out- 
board and Krueger flaps inboard. 

Approach speed of the 727 is ex- 
pected to be 110 kt. with stall occurring 
at 86 kt. Wing is designed to stall at 
a point about 15 ft. out from the fuse- 
lage rather than at the root, as is nor- 
mal. This will permit flying in a partial a“ i it 
stall without causing the disturbed air eypaveLte-tye t sata —— rr Y as sel ee 

pe twin-engine configuration was disca by Boeing because of airlines 
generated :to be introduced into the > 
side engine inlets. 

Performance of the 727 will be at 25,000 ft. would vield a cruising truc 1ave its own fuel supply, 
tailored to the short-haul market with airspeed of 585 to 595 mph. This is It] the standard provisions of 
rapid rates of climb and descent. ¢ limb possibly the area at wl , ae i x eby any engine may feed 
performance will enable the aircraft to aiming , k, will be incorporated. 
reach 25,000 ft. in 10 min. and the Range of the 727 will be in excess is not planned for the 


Lg ass . f —— 2. eo Mg 
cruising speed of the aircraft will be of 1.700 mi. although i designe: 1 Boeing engineers predict 


— 


desire for greater all-weather capability for the 


g r 600 pe ( . 
slightly under 00 mph. Speed placards primarily to operate over ranges c 1a nands of ever-increasing 
above 10,000 ft. will read Mach .88 ae iy 1] : 
~ siderably less. rang lv will force a trend in 
or an equivalent airspeed of 450 mph. Dien 
Stand: av cruise at Mach .85 or .S¢ 
Standard day cruise at Mach or Boeing over a 400 mi. stage is 1 of the new tri-jet will 


_ 


operating cost estimated 


mi., over a 600 mi. route it is be ] to the same production line 
a ee mi. and below $1.30/mi. f ges n | for the 707 models, the 
Boeing 727 Data yond 1,000 mi. Cost per mile 20 C-135s. Plans are that 
Dimensions coach configuration is | f all three types in various 

Wing span a 108 ft. 7 in. it 400 mi., 1.25 cents 0 1 concurrent. Three air- 
Over-all length 132 ft. 5 in. mi., and 1.15 cents a mile at | uilt for the test program, 
Elevator span 35 ft. Interior dimensions of th pas h will be retained as a 





t 


Wing area 1,650 sq. ft. cabin will be tl rot the present dash 80 air- 
Over-all height 34 ft. ter as the 
Fuselage length. ... 114 ft. 10 in. cabins, permitti he >, O1 K duction at Renton now 
Fuselage width 12 ft. 5 in abreast seating same hardware and sta uircraft per month, down 
Fuselage depth ..13 ft. 2 in. forward other interior furnishi1 TeSCI I r f 90 per month at the 
14 ft. aft veloped for the 7 ) airet will ir. Figures include 707, 
Landing gear tread - 18 ft. 9 in. be used, pro. iding a Ing In ] KC-135 aircraft Tooling 
Wheel base 53 ft. 3 in. tion costs. Items sucl is 3 for t | cause the rate to drop 
70 t& 3 in. dows, cabin panels, ligl tce., will | to t the end of 1963, then 
Weights interchangeable with stock i lin 0 aircraft per month by 


Maximum takeoff gross 142,000 Ib. existence. ! t 1964 
Pressurization and ing 


Purning radius 





Maximum landing weight. . 131,000 Ib. : 1 r : ‘ . — 
Zero fuel weight 109,000 Ib. cabin will be accomplished w mM > THs 

Operating weight, empty 81,000 Ib. identical with or very similar in desigi Pratt & W hitney JT8D-1 
Weight, empty 77,500 Ib. to those already in us mn present Sea-] thrust 14,000 Ib. 
Payload 3 24,000 Ib. Boeing equipment p NEECI Basi ght Sea 2,980 Ib. 
Capacities ential can be maintained in the cabin, \rhrust-to-weight ratio.........4.7 to 1 
Passengers, first class........ 70 iffording sea level pressure up to 22,500 Sp fuel consumption 

Passengers, mixed oe 94 ft. Full heating and pressurization can 35 ft. at Mach .89) 812 Ib./hr./ 


Passengers, all tourist 113 be maintained with any two of the t 


Cargo volume 400 cu. ft. forward three engines opt rating i llv-controlled thrust reversers 
wi NW shine ene » wiltl ~ : 
450 cu. ft. aft Fuel for all three engines wi Cal three engines. At least 50% of 
, os ape - ee Ts mate : 
Maximum fuel ,000 U.S. gal. ried in the wings of the air ' rv thrust available for reverse thrust. 
cordance with standard prac 
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A highly sophisticated long 

range tracking and acquisi- 

y tion radar has been designed 

a - 5 and fully developed by Sperry. 

V4 ; The advanced capabilities of this 

j new shipboard design provide the 

breakthrough in instrumentation radar 

required for advanced missile and space 

programs. While its performance parameters 

will not be discussed here, qualified persons 

are invited to communicate directly with the 
Marketing Manager of the Division. 


SURFACE ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY, DIVISION OF SPERRY RAND CORPORATION, GREAT NECK, N. Y. 
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Right photo tien 64 mid-range speakers cissiienil by 48 
perience in flight. 


ONE OF 112 Ficebest in Goodyear’s acoustical chamber is dicthal at left. 


Chamber is used to simulate environment which missile and aircraft components would « 


bass speakers. 


Chamber Simulates Rocket Noise Levels 


Huge acoustical test chamber, in- of the company’s new million-dollar environment testing are a vibration 
stalled by Goodyear Aircraft Corp. at environmental testing facility, will be platform, mperature-altitude-humid- 
its Litchfield Park (Arizona) plant, can used to test various aircraft and mis-_ ity cham id a shock machine. 
create different types and intensities sile components produced by the com- With w sound chamber, says 
up to 150 pany, ranging from metal and plastic Goodyea ntists are able to dupli- 
decibels and frequencies ranging from parts to electronic instruments. Ilank- cate the t ff noise produced by any 
7 to 10,000 cycles per second. ing the acoustical chamber and capable jet engi ocket powerplant. 

The sound chamber, which is part of being tied together for multi- Briefl; is how the unit works: 


of noise at sound levels 

















ym elastic cords designed to 


COMPONENT being tested in Goodyear’s environmental chamber at Litchfield Park, Ariz., is suspen 
isolate it from chamber’s mechanical vibrations. Technician is wearing liquid-filled noise protectors 
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(NWHILE BACK ON EARTH 


systems integration There is an efficient, money-saving formula for answering range 
instrumentation and communication network problems. It is to take proved equipment, modify it as necessary, 
design anew where required for system optimization, and package for the specific need. Bendix Radio is 
already doing this for MINITRACK, SPASUR, MERCURY, CRITICOM Interim and point-to-point communi- 
cations. The operational effectiveness of these Bendix Radio fixed and mobile systems is exceptional. The 
im cost—is available to you. So, if you're looking for a down-to-earth 
solution to a systems integration problem, see us. Write today for a copy of our 
new SYSTEMS INTEGRATION booklet. 


Bendix Radio Division Ti esaull 


GOVERNMENT PRODUCTS + BALTIMORE 4, MARYLAND 
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NOISE LEAKAGE is monitored at end of sound sink filled with foam plastic wedges which absorb noise after it comes out of chamber. 


electric current is passed through a 
zencr diode which generates a “‘peep- 
like” sound. The frequency spectrum 
of the sound is tailored to the test in 
progress by a technician. Then the 
peep is fed into twin amplifiers, each 
with a peak rating of 10 kilowatts. 
From the amplifiers, the sound goes to 
a big horn which has 112 loudspeakers, 
48 in the bass range and 64 in mid- 
range. 

The horn opens into a test room 
where a 4-in.-thick insulating blanket 
helps channel the sound with minimum 
loss. Walls of the test chamber are 
l-in.-thick duraluminum 

In the chamber, the component 
under test is suspended on a rubber 
shock cord which isolates it from me- 
chanical vibrations of the chamber. 
From the test chamber the sound waves 
pass into a large box filled with baffling 
wedges of urethane foam, where the 
noise is made tolerable to technicians 
wearing liquid-filled earmuffs. 

In addition to two square testing 
chambers, Goodyear engineers use a 
cvlindrical reverberant chamber forged 
yf 2-in. steel for certain tests in which 
it is desired to bombard the component 
with sound from all directions. 

The shaker facility, according to 
Goodyear, can produce _ vibrations 
through a range of 5 to 2,500 cps. 
The temperature-altitude chamber can 
simulate temperatures from —]00F to 
500F and altitudes from 1,000 to 
150,000 ft. above sea level with precise 
humidity control. The shock machine, 
with a component fall of a few feet, can 
produce a force equivalent to 70g. 
A 15g force generally is used for impact 
testing of aircraft electronic equipment. 
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REVERBERANT CHAMBER bombards components with 


intensity sound is fed into chamber through side openir 


ound from all directions. High- 








BALLISTIC MISSILE EARLY WARNING SYSTEM (BMEWS), now in operation near Thule, Greenland (above), and soon to become 
operational at Clear, Alaska, uses a variety of techniques to discriminate between missiles and harmless targets such as meteors and satellites. 


BMEWS Uses Discrimination Techniques 


By Philip J. Klass 


The radar data processing system em- 
ployed in Air Force’s Ballistic Missile 
Early Warning System (BMEWS) uses 
a wide range of discrimination tech 
niques to distinguish between threaten 
ing missiles and harmless reflectors of 
radar energy, such as meteors and 
satellites. 

Unlike the problem of detecting air 
breathing vehicles, where these are thc 
only large reflectors of radar energy 
moving in the atmosphere, the missile 
nose cones which BMEWS must detect 
may be poorer reflectors of radar energy, 
than meteors, satellites and aurora. The 
radar energy reflected from an ICBM 
nose cone may be as small as one bil 
lionth of a millionth of a watt. 

This requires that threats be sorted 
from harmless radar reflectors by exam- 
ining the object's trajectory, velocity, 
rate-of-change of velocity, its origin and 
its apparent destination. 

Furthermore, threat identification 
must be both swift and positive becaus« 
there is no second or third line of radar 
defense, as with air-breathing vehicle 
detection, to permit later confirmation 
and still provide military reaction time 

The AN/FPS-50 detection radars, 
built by General Electric for Radio 
Corp. of America, which is BMEWS 
prime contractor, generate two fan 
shaped beams which are separated ver- 
tically by several degrees. The two 
beams scan in azimuth simultaneousl; 

When a reflecting object is encoun- 
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tered by a beam, the amplitude of sig 
nals returned by successive pulses will 
vary sinesoidally as the beam sweeps by 
the target, as shown in Fig. A. The 
received RF pulse is converted down- 
ward in frequency in three steps by a 
three-stage intermediate frequency (II) 
amplifier. 

rhe initial step in signal processing 
is to determine the target’s velocitv in 
the direction of the Western Hemi- 
sphere. This is done by measuring the 
target’s rate-of-change in range by means 
of the doppler frequency shift it pro- 
duces on the returning echo. 

rhe IF signal is fed simultaneously to 
a number of doppler filters, each tuned 
to a slightly different frequency spaced 
around the center frequency of the 
radar. Although several of the doppler 
filters will pass some of the IF’ signal, 
the one which passes the highest ampli 
tude indicates the doppler shift compo- 
nent of target velocitv along the radar 
beam. Following each doppler filter is 
a video detector that extracts the video 
pulse shape of the target. These video 
outputs are then fed to the Data Tak« 
off subsystem for additional processing. 


Data Takeoff 

The Data Takeoff subsystem (Fig. B), 
built by Sylvania, performs the follow 
ing functions on the incoming video 
signals: 
¢ Determines when doppler filter out 
put exceeds a given threshold. 
¢ Selects doppler filter whose output is 
maximum for any particular target. 


e Determines range of the target. 

© Correlates several pulse returns 
(“hits”) obtained during single scan 
across a target. 

¢ Determines target’s azimuth position. 

Threshold detection and filter selec- 
tion are performed by analog circuits 
that continuously compare the output 
voltages from all doppler filters with a 
pre-established threshold value. When 
this value is exceeded, indicating the 
presence of a possible target, a digital 
output (word) is generated which iden- 
ties the doppler filter and gives the 
implitude of the signal. 

The digital signal goes to the range 
detector which measures the elapsed 
time between transmission and receipt 
of the pulse, which indicates target 
range. This information is stored in a 
temporary magnetic core memorv so it 
can be compared with subsequent radar 
returns from the same target during the 
same scan 

This is accomplished in what is 
called “‘hit-to-hit correlation circuits,” 
where the range, velocity and azimuth 
of subsequent radar returns from the 
same target are compared. If the initial 
radar echo was a spurious one, produced 
by random noise, there will be no sub- 
sequent correlation, in all probability. 
But if the return is from a target, as 
indicated by subsequent pulses which 
show approximately the same azimuth, 
range and velocity, then a target report 
is sent to the Data Takeoff subsystem 
output switch. The report consists of a 
digital word containing information on 


AVIATION WEEK, March 6, 1961 





target signal amplitude, doppler filter 
number, azimuth and range. 

The Data Takeoff contains a large 
number of correlation circuits, Gne for 
each possible target which might be 
under simultaneous surveillance. Their 
outputs are connected into an IBM 
7090 digital computer by means of a 
switch which sequentially scans all cor- 
relation circuits looking for possible 
target reports. 


Target Filtering 


The 7090 computer, or Missile Im- 
pact Predictor as it is called, performs a 
series of analyses on incoming target 
reports, progressively filtering out the 
harmless targets until only the hazard- 
ous ones remain (Fig. C) 

The series of analyses includes the 

following operations: 
e Scan-to-scan correlation: This step is 
employed to detect radar signals which 
come from aurora, meteors and other 
noise (Fig. D). Target reports from 
successive scans of the radar beam on 
the same target are compared with 
previous reports to determine if the 
target’s latest reported azimuth, range 
and velocity are within acceptable 
limits of the earlier data. These limits 
are based on known velocities of 
ballistic missiles. If cach successive 
target report meets this criteria, it is 
added onto the earlier one to form a 
“chain” of reports on the target. When 
a required number of such links in the 
chain have met the scan-to-scan cor- 
relation criteria, the chain is consoli- 
dated in a single digital word, called a 
“O-point.” 
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BMEWS radar signals reflected back to antenna pass through three-stage intermediate fre- 
quency amplifier and then feed into doppler filters, each tuned to a slightly different fre- 
quency, to measure target’s velocity, as shown in Fig. A. Signals then go to Data Takeoff 
subsystem (Fig. B) where those that exceed a given value are subjected to “hit-to-hit” range 
correlation to sort out real targets from spurious noise 
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DETAILED ANALYSIS of apparent target signals is made by IBM 7090 computer, starting with a s in correlation intended to 


discard signals produced by meteors and auror: 


1. Any target report that gets past this stage is consid tential ICBM and is given 


a threat evaluation rating based on how closely it exhibits ICBM characteristics. Later analysis includ wle-fan discrimination and 
fan-to-fan correlation which discriminate between satellites and missiles, followed by a two-fan and im ction discrimination, 
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This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
next generation in aircraft, missiles, spacecraft, and support 
equipment. 

Many of these units are the product of ready-made, mass-pro- 
duced components that can be teamed into the precise configura- 
tion you need. Custom-designed pumps are also available. 


All have in common these classic Eastern hydraulic pump char- 
acteristics: 

SMALL SIZE: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 gpm (@ 
1500 psig — measures only 174” x 17%” x 234”, weighs 9 oz. 


EASTERN : 
INDUSTRIES ; 
INCORPORATED 


100 SKIFF STREET « 


ina UNIVERSE 
‘of AIRCRAFT PUMPS 





WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement from .0016 to 1.30 cu. in. per revolution — 
flow from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at 
speeds to 24,000 rpm. Weights with motor range from 1.5 to 
8.5 lbs. 


UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
reliable Eastern units take loads to 50g in stride — shrug off 
temperature differentials to meet MIL specs. 


Other Eastern products: 
hydraulic motors 
servovalves, amplifiers, 
actuators and systems 
pressurization/dehydration 
packs 

© quick-disconnect couplings 
e electronic tube cooling units 


HAMDEN 14, CONNECTICUT 


WEST COAST OFFICE © 4203 SPENCER ST. © TORRANCE, CALIF. 
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a AZIMUTH GATE (RANGE AND RANGE RATE CATES SIMILAR) 


SCAN-TO-SCAN correlation compares the 
target’s apparent azimuth, range and range 
rate on successive radar beam scans. Echoes 
returned by meteors and aurora will lack 
correlation, enabling their signals to be 
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SINGLE fan discrimination is intended to 
sort missiles’ trajectories from those of 
satellites by analysis of target closure rate, 
azimuth rate and heading, as well as ap- 
parent launch point. 


‘ ACTUAL SIZE 


== NEW KEARFOTT DIGISTROBE* DISPLAY 


} - mein ———— LOWER fan 
women Fran eromts—7%  ? ri 2 : a 
| pa Kearfott’s new, highly compact Digistrobe digital display 
utilizes the stroboscopic principle to produce <ceptionally 
FAN-TO-FAN discrimination, using data | high-definition readout in the actual size show ere 
obtained from target’s penetration of two Through the use of a unique shutter arranger t, a single 
separate radar beams, permits more precise diode-encoding matrix is shared by all columns (5 in the standard 
determination of target's trajectory and pre- model), resulting in substantial savings in ele ¢ components 
diction of its impact area. a : : Tr) | 
and circuitry. The fast response time of the Digistrobe 
(56 milliseconds transition from one five-digit tity to a totally 
different one) permits a single unit to sample | different inputs 


4 
4 ‘ 


1S expected to reject target reports from 
most satellites and other non-danget 
ous objects (Fig. E). rom information 
on the target obtained by its passage 
through one of the two radar beams, 


including its range-rate velocity, azi- 
muth rate, its polarity (whether it is Incorporating only two moving parts and « solid-state 


coming up from the earth or down switching circuitry, the Digistrobe has extré g life expectancy 


on command through an input selector switcl to 15 
1 


individual displays of existing types can thi iced 


by a single Kearfott Digistrobe! 


] } y o . . . . 
from space), and the geogt iphic point and requires minimum maintenance and s peration 
; ' ic] . 
from which it was launched, it is is directly from the output register of a « unter or 
rd ert roets ) : ; ‘ > 
possible to discard certain targs . lor allied equipmect, eliminating the cost of i circuitry, 


} ] . ba lict mis 1 + Wavs one 
example, a ballistic missile must alwa Two years of extensive laboratory tests ass nce 


penetrate the lower beam first while a pith: nati sah cteieaats of cuttin a . 
satellite may intercept the top beam 8 . OF quant) data 


first 
e Fan-to-fan correlation. Anv_ target *Kearfott Trademark 
report chain (Q-point) that passes the 
] , . 
single-fan discrimination test 1s con- KE O 
; ARFOTT ION 
AINA 


sidered a potentially dangerous target 


It receives an even weight that contri | D ; GENERAL PRECISION, INC. 


butes immediately toward the “threat 


evaluation count’’—a scoring system for 6 
1 it ow Jt 
rating the likelihood that an object is Little Falls, New « 


and specifications, write for Digistrobe bullet 
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an attacking ICBM. In the fan-to-fan 
correlation procedure (Fig. I’), the com- 
puter calculates how long it should 
take the unknown target, if it is an 
ICBM attacking North America, to 
pass from the lower to the upper 
radar beam, and what its azimuth 
position and range should be at that 
instant. If the target penetrates the 
upper beam within acceptable limits of 
the computed time and at the com- 
puted azimuth, the target is considered 
to be a ballistic missile. 

¢ Impact prediction and discrimina- 
tion: The final step is to compute the 
expected impact area for the missile, 
based on data obtained from its pene- 
tration of both the lower and upper 
radar beams. The dual penetration pro- 
vides information on the target’s latest 
azimuth, its rate-of-change of azimuth, 
its elevation rate, its range and its range 
tate. Targets which are calculated to 
impact outside the area to be warned 
can be eliminated at this point. After 
the target vector established by the 


dual fans has passed the impact  pre- 
diction criteria, it is given a higher 
weight which is registered in the threat- 
summarizing process. 


Impact Predictor 

The Missile Impact Predictor pre- 
pares two types of messages for trans- 
mission to the United States. The first 
type is a summary of all threats which 
have successfully passed discrimination 
checks through the scan-to-scan cor- 
relation, plus a threat evaluation count 
which appraises the probability of the 
threat being a ballistic missile attacking 
North America. 

The second type of message formu- 
lated by the computer gives an estimate 
of the expected impact area for each 
threatening target, the area from which 
the missile was launched, and the ex- 
pected time to impact. 

This information is simultancousl; 
displayed at Norad Headquarters, Stra- 
tegic Air Command Headquarters, and 
in Washington. 


British Test VLF Radio System 
For World Navigation Coverage 


London—VLF’ radio-navigation  sys- 
tem research currently being carried 
out by the Royal Aircraft Establish- 
ment, Farnborough, promises a system 
indicating position to one to two nau- 
tical miles, using only six ground sta- 
tions to give worldwide coverage. Cur- 
rent work is a feasibility study only, not 
development of a commercial system, 
and the future timescale is uncertain, 
but it is believed that the current rc 
search phase will be completed within 
three years and a developed system 
within 10 years. 

A four-part flying program is undet 
way, of which the first two phases arc 
complete and the third is scheduled for 
early summer of this year. Using two 
ground stations—GBR at Rugby and 
NBA at Balboa, Panama—flights have 
been made successfully from Farnbor- 
ough to Nairobi as well as to several 
Mediterranean airfields with extremely) 
small error even when the flight path 
was deliberately complicated. 

RAF envisages a network of six 
ground stations at the corners of a reg 
ular octahedron which would mean at 
least three stations would always be 
within range of an aircraft. Only two 
are necessary to get a fix, because the 
system employs concentric circle in 
tersections and the third would give re- 
dundant information, only necessary if 
the signal from another station were 
lost. 

Basic airborne equipment for the sys 
tem consists of a highly stable 5-mc 
oscillator (current model gives stability 
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to one part in 10 to the ninth power 
per week) and a twin-channel receiver 
with common oscillator giving a com- 
mon intermediate frequency of 525 
cps. to both channels. One channel is 
fed with a harmonic of the stable oscil- 
lator, the other with a signal from a 
ground station. Intermediate frequen- 
cies are summed and differenced into a 
geared servo resolver which indicates 
phase difference between the two sig- 
nals and can be read to 1/20 of a wave 
length. Present tests use two receivers 

Rugby transmits on 16 ke. and Balboa 
on 18 ke. But a commercial system with 
its own ground stations would not have 
this complication. 

Assuming that starting point posi- 
tion is known, increments of aircraft 
movement are determined in terms of 
changes of range from fixed transmit- 
ters. These distances are measured in 
terms of phase changes, the sum of 
unit changes plus a fraction. 

Receiver bandwidth is 1 cps. and this 
enables normal transmissions from 
Rugby to be used, the receiver averag 
ing fluctuations in signal amplitude. 
Reason for operating outside the inter- 
nationally agreed frequency band of 10 
to 14 ke. is solelv that signals are avail- 
able on the higher frequencies from 
several stations. It is not envisaged that 
a commercial system would operate 
outside the agreed waveband. 

Major problem encountered so far is 
the diurnal variations in propagation 
which, for instance, make Malta appear 
three miles nearer Farnborough during 


the day than during the night, and 
cause an error of five to six miles on a 
cross-Atlantic flight. However, these 
errors are now well understood and 
measured and corrections can be made. 
There are some additional errors of 
small magnitude due to complicated 
causes which are not yet completely un- 
derstood. 

Noise does cause trouble, especially 
that which is due to tropical thunder- 
storms. On a flight to Nairobi from 
Farnborough the Rugby signal was in- 
termittently swamped, but occasional 
glimpses of the signal proved enough to 
maintain course. In a commercial svs- 
tem a data processing computer is en- 
visaged which would feed in informa- 
tion at regular increments of either 
time or distance traveled and would 
extrapolate gaps in received informa- 
tion. In current trials, plotting and ex- 
trapolation formulas are manual. from 
readings taken at one minute intervals. 

Internal consistency of the svstem is 
claimed to give a scatter of onl: 
nautical mile, but the absolute 
racy has not yet been determined. 
is dificult to determine outside cur 
Navaid areas within 10 naut. mi., savs 
RAE, and photographic equipment is 
being installed in the Comet aircraft 
used for the tests to obtain more ac- 
curate plots. 

Current experiments cover two as- 
pects of the system: accuracy of naviga- 
tion and error estimation. The first ts 
covered by flight trials in the Comet 
aircraft which is equipped as a flving 
laboratory, and the second by mobile 
ground stations which monitor signals 
and provide data for estimation of 
errors due to diurnal variation in prop- 
agation and other causes. 

Soon it is hoped to have a navigation 
display which will plot position on a 
circular lattice distorted to a Cartesian 
grid. This will decrease manual opcra- 
tions which are necessary at present. 
Later the display will be developed to 
give position on a_latitude-lonvitude 
lattice. Experimental nature of the pro- 
gram is emphasized bv the fact that 
there are no plans to develop an air- 
borne computer for the system 

Advantages claimed bv RAE for cir- 
cular coordinates in a VLF system over 
the hyperbolic coordinates suggested by 
other sources (for instance the Decca 
Delrac svstem, which is currently only 
1 paper study) are mainly applicable 
to research work. For instance the abso- 
lute error from each of the two ground 
stations in the RAE system can be 
computed simply, whereas with a three- 
station hyperbolic system only relative 
errors can be computed. However, the 
simplicity of mapping and computing 
with a circular system should make the 
RAE system a potent competitor in the 
Navaid spectrum when tests are com- 
pleted. 
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KEARFOTT developed 
and now produces 
precise heading and vertical 


reference systems 





for the |B-52| aircraft. 











Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development. 
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The call came from the United Nations. Within hours, huge airlifters were rushed to the Congo with 
hundreds of U.N. peace troops and tons of supplies. The Congo is a clear case in point why the free world 
must have hundreds of airlifters ready and able to go anywhere, any time — to a little war, a remote hunger 
spot, or for support of full-scale strategic retaliation. In Africa, and in more than three years of Air Force service, 
one big bird has proved ablest: the C-130 Hercules airlifter, made by LOCKHEED GEORGIA. The versatile C-130 
is now operating, or being built, in 12 different configurations for the U.S. Air Force, Navy, Marine Corps, and 
Coast Guard—and for the air forces of several other free nations. 
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s to today’s mach 2 A3J Vigilante . 





The Navy has pioneered advanced aircraft for over 50 years 


On November 14, 1910, in Chesapeake Bay, a plane took off from a platform which had been built on 
the bow of the cruiser “Birmingham” It was the first flight of an aircraft from a naval vessel. Then, as now, 
the Navy was constantly moving ahead with the most advanced weapons for the defense of our country. 

Since that time we have seen the advent of the aircraft carrier, and the mighty carrier task force. 
Today, these carriers, with their supersonic aircraft, are powerful guardians for the free world. 

Latest of the Navy’s carrier-borne supersonic aircraft is the A3J Vigilante attack-bomber. The Mach 2 
43J can reach targets in any weather, day or night, at any altitude or attitude. This compact, versatile 


airplane again demonstrates that the Navy is always ready with the most advanced weapons available. 


Altitude Record. On December 
13, 1960, an A3J flew to a 
new altitude record of 91,450 
ft. with a payload of 2,204 
pounds. 24,354 ft. higher than 
record set by a Russian jet. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. _A\ 


Columbus, Ohio A A\ 
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> USSR Reports Aurora Radar Studies 
—Soviet tests indicate that conditions 
that produce visible auroras usually re 
sult in reflection of radar/radio energy 
from the same location. The brighter 
the visible aurora, the greater the 
strength of the reflected radar/radio 
signals, except during periods of seri 
ous magnetic disturbance. Results of 
the study, conducted by USSR Acad- 
emv of Sciences Institute of Atmos 
pheric Physics, is available in English 
translation from Office of Technical 
Services, Dept. of Commerce, Wash 
ington 25, D. C. Report, identified 
OTS: 60-41,286, costs 50 cents 


> GE Opens Radio-Optical Observatory 
—New methods for optical detection 
of space vehicles and lunar reflection 
studies will be investigated by General 
Electric at its Radio-Optical Observa- 
tory, recently set up by the company’s 
General Engineering Laboratory near 
Schenectady, N. Y. GE savs the ob- 
servatory is the first facility for research 
and development work in space com 
munications, which permits simultane 
ous optical and radio tracking of space 
vehicles. 


>» Guide for Contract Terminations— 
Electronic Industries Assn. will prepare 
a guidebook to assist contractors in 
settling contract terminations. ‘The 
book is expected to be particularly help- 
ful to smaller companies without ex- 
tensive experience in terminations 


> Transistor Specification Manual-— 
Arine Research Corp. has published a 
complete compilation of the latest 
specifications for all transistors listed on 
the Military Preferred List (MIL-STD- 
701A) and the Arinc Semiconductor 
Device Preferred List, for airline avion- 
ICS The new Arinc 
Specification Manual, in 
binder, also contains abstracts of 
latest commercial 

transistor types for which military speci- 
fications are not vet av The 
manual is available at a price of $10.00 
each to U. S. purchasers and may be 
ordered from Arinc Research Corp., 
1700 “RK” St. N.W Washington 6, 
D.C. 
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>More Efficient Transistor Sought— 
CBS Laboratories has 
search program aimed 
smaller, more efficient silicon switching 
transistors under sponsorship of the 
rmy Signal Research and Develop- 
ment Laboratory. Objective is to cut 
internal factor of 
several hundred, permitting more dens¢ 
packaging without usual cooling prob- 
lems. 
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> New Name-II'l Labora 
tories is the new name of the recently 
merged ITT Laboratories and ITT 
Federal Division, which will now oper- 
ate as a single division of International 
lelephone & Telegraph Corp 


Federal 


> New Common Language for Com- 
puters—General Electric has developed 
new computer programing technique, 
called GECOM. (for Com- 
piler) which automatically translates 
English language instruction into com- 
puter program code. The GE 
COM permits a computer to accept 
many language-instruction techniques 
now in use, including COBOL (Com- 
mon Business Oriented Language) and 
\LGOL (Algorithmic Language). New 
translation will be available in the 
spring for company’s recently an- 
nounced GE-225 general purpose com 
and later for all GE computers, 
GE says. Radio Corp. of America and 
Remington Rand recently conducted 
first successful interchange of data be- 
tween computers made by different 
manufacturers using instructions writ- 
ten in English in COBOL. Instruc 
tions prepared for use by a Remington 
Rand Univac II were subsequently fed 


an RCA 501. 
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P Signed on the Dotted Line—Majo1 
contract awards announced by avionics 


WET SPACEMAN a8 The Null-Gravity itor—developed by 


Lockheed/ Georgia — rotates submerge 
r.p.m. to create the effects of weightlessr 
Human Factors Laboratory is just one 


research and manufacturing capabilitie it the 


ude the following: 
Corp. of America, Defense 
Electroni lucts Division, Moores- 
town, N \rmy contract for $1.1 
tional work on Tradex 
lled on Roi-Namur in 
for tracking ICBM 


manutact 
@ Radio 


million 

radar to 
southw 

nose con 

@ Electronic & Missile Facilities, Inc., 
$1.7-mi itract from Federal 
Aviation A to construct an air 
traffic nter at Slidell, La. 

@ Radiatio Inc., Melbourne, Fila., 
$800,001 t from Radio Corp. of 
America king and communica- 
tions ant be used for Dyna- 
Soar pt This initial contract is 
expecte llowed by manufactur- 
ing awa nting to several million 
dollars pany says. 

e Fairchild Camera & Instrument 
Corp., S N. Y., contract for more 
than $3 n from International 
Busine Corp. for production 
t equipment for B-52 


ystems which IBM 
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e Avien, | 
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oodside, N. Y., con- 
0 from North Ameri- 
tectors to be used for 
lound Dog missile. Also, 

75,000 from Air Force 
for a rature recorder system 
used t ngine operating char- 
icteris > jet trainers. 
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U.S. AIR FORCE PHOTOS 


LEFT: USAF technicians of 6555th Test Wing under technical supervision of 
Aeronutronic engineers erect Blue Scout on simplified launch pad prior to suc 

cessful flight. The development of Blue Scout effectively bridges gap between 
larger, more expensive ICBM's and smaller sounding rockets in our advanced 
space research and test programs. The Blue Scout is the largest solid fuel missil 
ever fired at Cape Canaveral. 

OPPOSITE: U. S. Air Force Blue Scout Jr., lifts off launch pad as spin rocket 

ignite. This unguided 4-stage missile was successfully launched on the first attempt 


The United States Air Force Blue Scout Program provides the 
Nation with a new and versatile low-cost family of test vehicles 


to support our military weapons and space systems development 


programs. It can be used in a variety of deep space probes, orbit 


missions, boost glide trajectories, and as a rocket and satellite 
command and control communications system. Blue Scout has 
already fired a 32-pound scientific payload 16,000 miles into space 

.and a 392-pound payload in a controlled trajectory 1400 miles 
down the Atlantic Missile Range. Aeronutronic is systems engineer, 
payload and test contractor on this important Air Force program. 


CA GQ? 
AERONUTRONIC DIVISION Ford fholor Company, DEFENSE PRODUCTS GROUP 


FORD ROAO. NEWPORT BEACH. CALIFORNIA 


yr information about 
tronic’s capabilities and 
er Opportunities open 
ineers and scientists 


The Blue Scout program, based on modifications of the NASA Scout, is under the executive direction of the U.S 

Force Ballistic Missile Division, Air Research and Development Command. Above LEFT : Blue Scout is raised t 
firing position on simplified launch pad. Because missile requires minimum ground support equipment, it is oper 

in a number of various field environments at minimum cost. RIGHT : Instrument package of Blue Scout is checked 
Aeronutronic personnel and Air Force technicians. Accurate guidance system, data recovery system and final st 
attitude control make Blue Scout adaptable to a wide variety of applications 
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e Miniature removable wafer rotary 
switch, Series RS-15, in which any wafer 
can be instantly removed without dis- 
assembling or unsoldering for cleaning 
or replacement, is available with up to 
18 wafers in a 10-position single pole 


configuration. Typical switch with six 
wafers measures 1¢ x 13 x 2 in. Opera- 
tion can be manual or motor driven. 
Manufacturer: Chicago Dynamic Indus- 
tries, Inc., Precision Products Div., 


1725 Diversey Blvd., Chicago 14, II]. 


¢ High-current controlled __ rectifiers, 
silicon Model C50, offer average 
maximum forward current ratings of 
70 amp. ac. and 110 amp. d.c., in 
eight versions with peak reverse volt- 
age ratings ranging from 25 to 400 v. 
Turn-on time is 1.0 to 4.5 micro- 
seconds, depending upon application, 
with turn-off times of 15 to 25 micro- 
seconds. Brochure No. 170.20 9/60 
gives application data. Manufacturer: 
General Electric Co., Kelley Bldg., 
Liverpool, N. Y. 
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e Miniature inertia switch, Model 
6U0-200, can be pre-set to react to 
acceleration forces up to 250g within a 
tolerance of 15% of the setting. Switch 
has only a single moving part, a pre- 
cision-ground steel ball held against a 
solid base by a uniform magnetic field 
until applied acceleration exceeds this 
field force. Switch is designed to meet 
all environmental requirements of MIL- 
E-5272, including operation over tem- 
perature range of —6S5F to 200F, ac- 
cording to manufacturer: Inertia Switch, 
Inc., 311 West 43rd St., New York 36, 
N. Y. 


@ Pulsed triode oscillator, Model 301C, 
delivers 1 kw. output at C-band and 
covers frequency range of 5,400 to 
5,900 mec. by adjustment of a single 
tuning screw. Manufacturet says there 
is no mode skipping, less than 1 mé. 
pushing figures and no special pulse 
shaping is required. Tube will operate 
under 20g vibration 20 to 2,000 cps. 
and 100g shock for milliseconds. ‘Tem- 
perature drift is 20 kc. per deg. C. 
Manufacturer: John Gombos Co., Inc., 
Webro Road, Clifton, N. J. 


e Wide band spectrum analyzer, Model 
WSA, covers frequency range from 10 
to 40,000 me. in 20 bands with a dis- 
play of up to 4,000 mc. Device can be 
used to simplify field intensity measure- 
ments, for testing transmitters and sig- 
nal generators, checking broadband jam- 
ming systems and to determine pulse 
widths and shapes through spectrum 
analysis. Resolution is 20 ke. in nar- 
row band and 1.5 me. in wide band. 
Sweep repetition rate is adjustable be- 


tween | and 30 cps. Nominal sensitivity 
ranges from —85 dbm. at 10 me. to 
50 dbm. above 18.5 mec. Manufac- 
turer: Polarad Electronics Corp., 43-20 
34th St., Long Island City 1, N. Y. 


e Circular stacked modules, ‘for con- 
venient packaging of subsystem cir- 
cuits, are available in variety of sizes 
and shapes with feed-through contacts 
to interconnect individual modules in 
the stack. Modules can be provided 


with printed circuit boards and feed- 
through contacts to customer require- 
ments. Metal surfaces are color 
anodized. Manufacturer: Modular Elec- 
tronics Co., 12941 Prospect Ave., Santa 
Ana, Calif. 


e Ultra-thin mylar capacitors, ‘Type 
MCA, operate from —55C to 100C 
without derating and up to 125C with 
50% voltage derating. Power factor is 
less than 1% at 1 kc. and 25C, and in- 
sulation resistance is 75,000 megohms 
minimum at 100 v.d.c., 25C, according 
to manufacturer. Typical 0.01 mfd. unit 
measures 0.525 in. wide and only 0.225 
in. thick. Manufacturer: Hopkins Engi- 
neering Co., 12900 Foothill Blvd., San 
Fernando, Calif. 
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B-70 Secondary Power System Detailed 


By Barry Tully 


Rockford, Ill.—Complete dependence 


upon secondary power for flight control 
of the North American B-70 bomber 
places severe reliability demands on 
the power generating subsystem, which 
operates at 500F ambient conditions. 

The secondary power generation sub- 
system, under the management of Sund- 
strand Aviation, Rockford, Il., supplies 
ill major power on the B-70 other than 
propulsion. Primary and utility hydrau- 
lic system pressure, a.c. electrical and 
engine starting power are produced by 
the secondary power packages. Car- 
tridge start units also are part of the 
subsystem to provide a secondary en- 
gine starting source. 

The secondary power generating sys 
tem consists of six 450-lb. power gen- 
cration packs located above the engine 
inlet ducts forward of each General 
Electric J93-3 turbojet. Driven from 
the accessory section of the J93, each 
f these power units provides about 400 
hp. to drive the hydraulic pumps and 
1.c. generators. Primary design consid- 
erations were to provide a reliable power 
package with high power-to-weight ratio 
capable of operating under 500F am- 
bient temperature conditions. 

Phe four inboard-engine power packs 
will supplv both hydraulic and electrical 
power on the YB-70 aircraft and the 
two outboard-engine power packs will 
supply hydraulic power. 


Power Units 


The four inboard power generation 
units are composed of six main com- 
ponents: 

e Power transmission shaft, produced 
bv Bendix’s Utica, N. Y., Division, trans- 
mits torque from the engine accessory 
pad to the gear box of the power unit 
¢ Gear box produced at Sundstrand’s 
Denver, Colo., facility distributes the 
power to the various system compo- 
nents. 

¢ Hydraulic rotary pump motor, of 5 
cu. in. displacement, is used to start 
the turbojet engines, after which it 
produces 4,000-psi. primary hydraulic 
system pressure. External hydraulic 
power will be used to energize the hy- 
draulic motor 

¢ Utility hydraulic system pump, of 2.5 
cu. in. displacement, pressurizes the 
aircraft utility hydraulic system which 
handles transient hydraulic loads. Both 
hydraulic pumps are produced by Vick- 
ers, Inc., Detroit, Mich. The Vicker: 
Division of Remington Rand Corp 


AVIATION WEEK, March 6, 1961 








MOCKUP shows configuration of a B-70 secondary power 
flat forward of each J93 turbojet, the units include a 
combination (top) and primary and utility hydraulic pur 


will produce all the rotating hydraulic 
components on the aircraft 
¢ Constant speed drive, produced at 
Sundstrand, Denver, supplies a constant 
8,000 rpm. to the electric generator 
eGeneral Electric a.c. generator 
driven from the constant speed drive 
to provide high voltage electric power 
All four generators will produce 416 
v.a.c. power and the current will be 
decreased where necessary to 208 \ 
[he purpose of the high voltage trans- 
mission is to afford weight savings. 
The two outboard-engine power units 
supply primary and utility hydraulic 
pressure and will be equipped for 
cartridge engine starting. Thus, the 
aircraft is equipped with six primary 
and six utility hydraulic pumps and 
four a.c. generators. The importance 
of the flight control system to flight 
safety demands redundant systems to 
reduce the possibility of complete sys 
tem failure. The importance of the hy 
draulic system is emphasized by the 
sIX primary and utility pumping units 
This means that if the aircraft lost three 


eneration package. Mounted 
mstant speed drive/generator 
ips (bottom). 


engines t vilot could command—at 
the ver 50% of his hydraulic 
power f his electrical power. 
It is a that by reducing speed 
ind altit would be sufficient to 
effect ling with 50% propul- 
sive po b] 


XB-70 Prototype 


Can f the military subsystems 
rototype XB-70 aircraft 
ectrical power require- 
rmitted redirection of 
the power generating sub- 
system t the extent that two 
lrive generator packages 
Thus, the XB-70 air- 
hydraulic power and one 
il capacity of the YB-70 
1ircraft. 
emphasizes that at no 
time w development of the 
secondart ver subsystem halted, 
tuating nature of the 
B-70 pi Reliability and qualifica- 
tion testing f system components, 
while pensed with, suffered a 
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BENDIX ELECTRICAL POWER HELPS 
“SUNDAY PUNCH” IN U.S. MISSILES 


There is sound reason why Bendix® 
inverters and AC and DC generating 
systems are specified for so many U.S. 
missiles and satellite boosters. It is 
because these advanced Bendix elec- 
trical power packages combine the 
advantages of full power supply, com- 
plete dependability, light weight small 


size, and extremely broad versatility. 

Bendix electrical power helps put 
the “Sunday punch” in such missiles 
as: © Jupiter, @ Atlas, @ Talos, 
) Osprey, © Titan, © Regulus, 
7?) Hound Dog, ® Pershing, and 
®) Thor. 

In addition to these critical space 


GENERAL PRODUCTS DEPARTMENT 


Red Bank Division 


EATONTOWN, NEW JERSEY 


applications, Bendix electrical power 
is on the job with Grumman’s W-2-F, 
Chance Vought’s F-8-U, Sikorsky’s 
HSS-2, the Douglas A4D, Republic’s 
F-105, and many other aircraft. 

For complete details on Bendix static 
inverters and AC and DC brush and 
brushless generating systems, write... 


West Coast Office: 117 E. Providencia, Burbank, Calif. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N, Y. 
Canadian Affiliate: Aviation Electric, Ltd., P.O. Box 6102, Montreal, Quebec 
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reduction as a result of subsystem 
redirection. 

Engine starting on the XB-70 also 
was modified in the interests of 
economy. The original weapon sys- 
tem concept called for simultaneous 
hydraulic starting of all six powerplants 
from the alert pod’s hydraulic pump. 
Two propellant cartridge start systems 
were to be installed in the outboard- 
engine secondary power packs to free 
the aircraft from dependence upon the 
alert pod. 

The XB-70 experimental prototype 
does not have the cartridge start capa- 
bilitv, thus it cannot be started without 
external hydraulic power. This should 
not hamper development testing with 
the prototype as it is unlikely to be 
flown from airstrips lacking servicing 
equipment. Starter cartridges were put 
back on the YB-70 program along 
with most of the military subsystems. 
This permits YB-70, which is designed 
to operate from any B-52 runway, to 
start even without its alert pod or 
ground support equipment. 

Despite the high ambient tempera- 
tures associated with Mach 3 flight and 
their predicted adverse effect on 
hydraulic fluids and systems, the B-70 
relies more on hydraulics than many 
subsonic aircraft. North American, to 
improve component reliability and mini 
mize leaks, has designed a_ system 
emploving large diameter stainless steel 
tubing which is welded together 
Special techniques have been developed 
to cut and reweld the tubing quickl, 
when necessary. 

The 4,000-psi. primary hvdraulic 
system performs the following func- 
tions: 

e Flight control surfaces are fully 
powered by the primary hydraulic 
system. This includes the two vertical 
stabilizer rudders, the elevons which 
also serve as flaps and the wing tip 
ventral fold actuation. 

¢ Fuel boost and transfer pumps are 
powered by the primary hydraulic 
system. Fuel transfer in the B-70 air- 
craft must be considered as part of the 
flight control system. To take advan- 
tage of compression lift, fuel must be 
transferred aft with high Mach speed 
increases to match the center of gravity 
with the center of lift. 

¢ Environmental control system’s hy- 
draulic requirements are supplied by 
the primary system. 

The utility hydraulic system actuates 
the air induction control system and 
the canard trim actuation. The air 
induction svstem slows inlet air to 
eficient ingestion speeds without creat- 
ing excessive drag upon the loss of an 
engine. This permits the B-70 to com- 
plete a mission after loss of an engine 
with only slight degradation of perform 
ance. 

The surface, con- 


canard control 
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trolled by the utility hydraulic system, 
provides a vernier control over the nose 
attitude while transferring fuel when in 
compression lift flight regimes. Addi- 
tionally, the canard surface permits 
pitch control on landing and _ takeoff 
when the elevons are operated as flaps. 

The electrical system of the B-70 
supplies the controls and display equip- 
ment and the lighting, flight control 
and central air data system. The B-70 
also will be equipped with electronic 
offensive and defensive systems. This 
includes a bomb navigation system with 
its inertial guidance and star tracking 
navigation, and programed computer 
which accepts in-flight inputs to pro- 
vide a constant “time and distance to 
go” readout. Search radar and doppler 
radar also are included in the bomb- 
nav avionics system. 

The defensive avionic oper- 
ated by one crewman, both 
passive and active (jamming) electronic 
countermeasures equipment. Infrared 
sensors and countermeasures are at the 
disposal of the defensive system oper- 
ator as well as decoys of various types. 

The mission and _ traffic control 
system developed by Motorola for 
communication, navigation, identifica- 
tion and landing aids is designated 
AN/ASQ-43. This svstem will provide 
both short-range air traffic control and 
lir-to-air communication and long-1 
radio equipment. The long-range 
will be used for flight redirection 
(including positive recall), battle dam- 
age assessment and _ reconnaissance 
reporting. A recorder will provide a 
transcript of all radio transmissions as 
well as flight data. Included in the 
mission and traffic control svstem ar¢ 
improved Tacan equipment, ILS system 
with an absolute altitude indicator for 
landing approaches, and an IFF system. 
Che bomber also will be equipped with 
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S-61L Ducting 


Air conditioning and heating system in the 
Sikorsky S-61L transport helicopter employs 
flexible tube ducting to afford weight sav- 
ings. Tubing, incorporating a nylon helix, 
saves 10 Ib. over metal ducting in the heli- 
copter’s air conditioning system. The duct 
manufacturer is Flexible Tube Corp., Guil- 
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PRODUCTION BRIEFING 


Boeing Bomarc site construction pro- 
gram f la will be expedited by a 
new fi DCF Systems, Inc., a con- 

f de Havilland of Can- 

’ Aviation & Electric and 
Ferranti-I |. New company, headed 
by W.H n of de Havilland, will 
provid support and manage- 
now being built. 
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CL-41 primary jet trainer 
160 hr. of engineering 
monstration time, with 
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Aerojet-General’s Avionics Division, 
Azusa, Calif., has received a $12-million 
contra Lockheed Missiles and 
Space D for fabrication and de- 
livery indisclosed number of 
Midas frared subsystems. Contract 
also cal xténsive reliability tests. 


Cannon Electric Co., Phoenix, Ariz., 
has rece 1 contract for an undis- 
closed t from the Martin Co. for 
umbilica Titan II. 


Electronics, Inc., _re- 
ract exceeding $100,000 
uminum pods for the 
t missile ground support 
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As reliable as they are quiet, the EAI Series 5000 Tran- 
sistorized Digital Voltmeters combine a unique ‘“Full- 
Time” high input impedance circuit with outstandingly 
accurate, high speed performance. 


EAI Series 5000 features include — 

© Full-time input impedance to 1000 megohms 
C2 Relative accuracy 0.01% full scale 

© 200 readings per second average 

©) Input noise filter 

C2 Fully transistorized 

C€ Outstanding long term stability 

© Quiet, reliable, trouble-free operation 


Versatile as well as economical, these voltmeters provide 

decimal and binary-coded decimal electrical outputs for 

driving a full range of accessory equipment. Brilliant, 

easy-to-read projection displays eliminate “glow-through” Write for complete details on the new Electronic Asso- 
ambiguity while providing wide angle reading—even _ ciates, Inc. Series 5000 Voltmeters, or call your nearest 
under adverse ambient lighting conditions. EAI Engineering Representative. 


EA ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 
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BUSINESS FLYING 


SAAC 23 underwent 23 design changes before the manufacturer, Swiss American Aviation Corp., accept 


final design shown above. 


Overseas Firms Plan Executive 'l'ransports 


By Cecil Brownlow 


Geneva—At least three firms on this 
side of the Atlantic are mapping major 
invasions of the U.S. business aircraft 
market bv the mid-1960s with relatively 


low-cost, multi-passenger turbine execu- 


tive transport designs. 

The companies are: 
e Swiss American Aviation Corp., a new 
organization formed by U.S. indus 
trialist William P. Lear, Sr., with a 
twin-jet eight-passenger executive jet, 
the SAAC 23 (AW Oct. 3, p. 47), ata 
stripped-down cost of $250,000 each. 
e Israel Aircraft Industries of ‘Tel Aviv, 
with a twin-jet seven-passenger transport 
designated the BIOIC, selling for ap- 
proximately $300,000. Probable power- 
plant for both the SAAC 23 and the 
B101C is the General Flectric CJ- 
610-2B (civil J85), a derated version of 
the standard 2,;800-lb.-thrust CJ610 
with a thrust rating of about 2,400 Ib 
e Piaggio, of Genoa, Italy, with a twin 
jet executive transport probably de 
signed along the general lines of the 
company’s Gull series and powered by 
Canadian Pratt & Whitney PT¢ 
haft engines with a normal rating of 
400 shp. each. Douglas Aircraft Co. will 
lend its technical know-how to the 
project; Piaggio and the Italian govern 
ment will split development costs on a 
roughly 50-50 basis. 


turbo 
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Final details of the Piaggio design are 
being closely guarded until negotiations 
with Douglas and the Italian govern- 
ment have been completed. It is 
that the aircraft 


ippT 


lieved, however, 
have a 2TOSS weight of 
12,000 Ib. and 
wing of its _piston-powered pt 

\ higher-performance. strai 
version incorporating the more-advariced 
3,000-lb.-thrust Pratt & Whitney JT12 
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Certification 


First flight and Federal Aviation 
Agency certification of both the SAAC 
23 and the BIOIC are 
for 1962. 

Israel Aircraft 
to begin initial 
i schedule that 
with the project term “overl 
tic’ —while Lear is programing 
deliverv date for Januarv, 1963 

Both aircraft also follow 
general exterior lines—low w 
powerplants mounted Carave 
pvlons on either side of the 
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The Navy’s newest antisubmarine missile, 
ASROC is recognized as one of the most lethal 
Asw weapons devised. It locates, tracks and 
destroys hostile undersea craft and is the 
nation’s most deadly deterrent to nuclear type 
submarines. 


Asroc, designed and developed by Minneapolis 
Honeywell’s Ordnance Division, is a major 
contribution to the Missile field. It is a prime 
example of Honeywell’s experience in the de- 


sign, development, production and testing of 
g g 


missile systems and components. Other major 
projects in which Honeywell’s Ordnance Divi- 
sion has taken part have been the development 
of the Sergeant, Redstone, Little John, Corpo- 
ral, and Vanguard missiles. 

Continued expansion of our Ordnance Division 
activities has created new opportunities for 
qualified individuals. There are current open- 


88 


ings now in each of these important ordnance areas: 


e WEAPONS SYSTEMS e PROGRAMMING 
e RF CIRCUITS e MILITARY MARKETING 
e SOLID STATE CIRCUITS e EVALUATION 
Honeywell offers engineers the opportunity for profes- 
sional growth coupled with a stability of diversification 
in all phases of industry. Here is your chance to associate 
with a company that is engineering and research-minded 
and world-wide in scope. 

Select the area of your interest and send your résumé or request 
for further information to: Mr. Allan F. McInnis, Professional 
Manpower Staff, Ordnance Division, Honeywell, 600 Second 
St. No., Hopkins, Minnesota. 


Honeywell 
HY May Pad. np 


To explore professional opportunities in other Honeywell locations, coast to coast, send your 
# , . 
application in confidence to Mr. H. D. Eckstrom, Honeywell, Minneapolis 8, Minnesota. 
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WINGSPAN of SAAC 23 is 34 ft. 5.4 in. 


and fuselage length is 37 ft. 7.1 in. Maxi- 
mum twin-engine speed will be 600 mph. 


side of the fuselage plus a back bench 
seating three. Both the Israeli aircraft 
and the SAAC 23 include provisions for 
a pilot and copilot, although Lear says 
a copilot will not be needed for rou- 
tine operations. Lear, who believes he 
has a unique arrangement, is keeping 
his projected seating configuration quict 
for the present. 

Wind tunnel testing of the B101C 
is presently scheduled to begin in 
France sometime this spring. Flight 
program for the two prototypes, not in 
cluding FAA certification tests, calls for 


ae 


approximately 150 hr. over a four- to 
six-month period. 

An earlier design, the B101B, with a 
gross weight of 9,680 Ib. and a pro- 
jected range of 1,200 mi., was built 
around the 1,700-lb.-thrust Continental 
J69 powerplant. A tentative switch has 
been made to the more powerful C)J- 
610-2B in order to gain inyproved per- 
formance and extended range. The de- 
cision, if it remains intact, will mean an 
increase in cost to the manufacturer of 
approximately $56,000 per aircraft since 
the quoted price for the CJ610-2B is 
$45,000 per unit as opposed to $17,000 
for the J69. 

Lear also has considered the J69 and 
says he has not vet definitely settled on 
the General Electric powerplant al- 
though it “‘is in the lead at present.” He 
signed a bailment agreement in January 
for delivery of a CJ610 mockup to the 
St. Gallen, Switzerland, plant of 
SAAC’s Swiss subsidiarv, Swiss Amer- 
ican Aviation Development S. A. The 
parent Swiss American Aviation Corp. 
is incorporated in Delaware. 

Lear reports that the SAAC 23 design 
went through 23 configurations before 
it was finally decided upon “with the 
basic idea alwavs in mind of holding 
down the cost.” A relatively low cost, 
he believes, is the major key to large 
sales. 

Commenting on cost vis-a-vis 
potential, Lear, board chairman of Lear 
Inc., savs: 

“T know that I couldn’t go to my 
corporation and ask for a $900,000 air 
plane. I couldn’t support it.” 

Component manufacturers who have 
dealt with Lear on the project have been 
impressed by his hammering insistence 
upon maximum reliability at the lowest 
possible cost and Lear himself says 

“We're solving the problem of the 


] 
Sales 


Okanesen Buys Sikorsky $-62 Helicopter 


Okanagan Helicopters, Ltd., Vancouver, B. C., has purchased this Sikorsky S-62 for military 
contract work at Goose Bay, Labrador. Company hopes eventually to start scheduled pas- 
senger service between Vancouver and Victoria, B. C. (AW Aug. 17, 1959, p. 123), prob- 
ably using multi-turbine helicopters, and will use the S-62 for experience. 
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Creative 
engineering 
with shirt-sleeve 
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. design . . . applica- 

. and production 

. all these areas are 

encompassed in the Barber-Colman 

total engineering for 
racticality.” 


enginee! 


concept 
maximu 


e Barber-Colman aircraft 
products engineers are 
riented toward producing 
designs for manufacture in 
facilities, they temper far- 
reativity with a knowledge 
bility to assure optimum 
solution. 


And 
and mi 
basicall 
practice 
our own 
reaching 
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problen 


For i rmation on how you may 
put this d of engineering to work 
on your raft or missile accessories 
and subsystems, consult the Barber- 
gineering sales office near- 
Baltimore, Boston, Dayton, 
Los Angeles, Montreal, 
tockford, San Diego, 
Winter Park, Florida. 


BARBER-COLMAN COMPANY 


Colmar 
est you 
Fort W 
New Y« 
Seattl 


sile Products Division 


e 1422 Rock St., Rockford, Illinois 





Needed: Engineers to chart the 
dimensions of 1965 weapons systems 


**Too often companies are satisfied with the accomplishments of today 
and allow schedule pressures to prevent concentration on tomorrow’s 
business. 

“This is not true at Martin-Orlando. We have established a group 
of high level engineers—the Technical and Research Staff—who have 
the responsibility for creating and developing the skills and systems 
that will form the basis for Martin’s business in the time span 1965-1970. 


“Finding the men who can staff the 23 technologies necessary is 
not an easy task. It calls for engineers who are interested in technical 
rather than administrative accomplishment. It calls for engineers who 
have the clarity of concept to discard convention. It calls for engineers 
unhampered by ‘tunnel vision’—who can translate the tactical require- 
ments of the future into engineering reality. It calls for engineers who 
can do the jobs and meet the qualifications shown on the right. 


**Martin-Orlando—prime contractor for Pershing, Bullpup, 
GAM.-83, Lacrosse, Missile Master and BIRDiE—is working on the 
threshold of the future. If you feel you would like to join us, are 
qualified, and would enjoy living in Florida, we would very much like 


to hear from you.”’ | 
“ MWner J / CUAmM 


Director, Technical and Research Staff 


Martin-Orlando’s Technical and Re- 
search Staff has immediate openings for 
high level engineers and scientists in all 
23 technologies being studied. Among 
these are: 


* OPERATIONS RESEARCH—Op- 
erations Research is of prime impor- 
tance in the Technical and Research 
Staff and is conducted primarily on 
the systems level in such efforts as 
weapons systems analysis, operational 
gaming and simulation, and sys- 
tem modeling. 


* ELECTRONIC SYSTEMS—con- 
ceptual design and evaluation of ad- 
vanced systems. Of significant interest 
at this time are high resolution tech- 
niques, missile detection and guidance, 
analytical studies of new communica- 
tion systems. 


* COMPUTER TECHNIQUES — 
digital systems and logic design for 
unique weapon systems applications. 
Concept through prototype experi- 
ence desired. 


¢ INFORMATION THEOR Y—as ap- 
plied to communications, guidance or 
radar systems with emphasis on in- 
formation theory, information proc- 
essing, statistical theory of communi- 
cations, decision theory, optimum 
coding and detection. 


* INERTIAL GUIDANCE—concep- 
tual and analytical investigation of 
advanced inertial guidance systems. 
Experience should be in modern weap- 
ons systems with emphasis on systems 
analysis for employment of inertial 
guidance techniques, and/or concep- 
tion and design of all or major portions 
of inertial guidance components. 


GROUND SUPPORT EQUIP- 
MENT CONCEPT AND DEVEL- 
OPMENT—emphasis on mobile 
missile systems analysis. Backgrounds 
in missile and equipment handling, 
servicing equipment development, 
transport and transport vehicle evalu- 
ation, soil mechanics, hard based in- 
stallations, and power generation 
systems are applicable. Experience 
with military logistics and tactical 
military operations highly desirable. 


Other technologies in which immedi- 
ate openings exist include: Electronic 
Packaging, Environments Prediction, 
Structures (Conceptual Analysis and 
Design), Human Factors, Missile 
Propulsion. 


If you are interested in and qualify 
for senior level work with this 
highly select staff, please contact 
C. H. Lang, Employment Manager, 
The Martin Company, Orlando 
26, Florida. 


WORK IN THE CLIMATE OF ACHIEVEMENT 


8 Gale oS 
“Tf a 


Vv BD & 





freight carrier—‘‘for instance, when they 
have a Boeing 707 sitting on the ground 
for want of a part.” 

Lear already has discussed the aircraft 
with U.S. Army officials as a potential 
liaison plane and says it also could serve 
a dual purpose with the installation of 
two bays carrying a total of 96 24-in. 
rockets 

All 96, Lear says, could be fired from 
the aircraft within 10 sec. 

Tire loading for the aircraft is ap- 
proximately the same as that for a fully- 
loaded jeep, a point that should permit 
it to operate from unprepared sod fields. 
Wingtip Tanks 

As the design has evolved, two per- 
manently-installed wingtip tanks carry- 
ing 170 U.S. gal. each have been added 

: . ¢ : , 1 Rca in order to gain the 2,000-mi.-plus 

New private flying airport 4 mi. north of Albuquerque, N. M., has been built by Aviation, range. 

Inc., Cessna dealer, on a 10-acre site. Coronado Airport has two lighted runways—3,300 The aircraft, according to Lear, can 

and 3,500 ft. long—and can accommodate up to 200 airplanes. Facility cost about $1 reach its optimum performance level of 

million and is headed by Joe Wilson, Aviation, Inc., president. 30.000 ft. “in less than 10 min.” and 
can climb at a rate of 2,000 fpm. on 

chicken and the egg. Low cost with no The demonstrator aircraft planned by one engine until it reaches the single- 


sacrifice in reliability.” Lear will have approximately $75,000 in engine ceiling of 20,200 ft. Maximum 


In some instances, he adds, “we’ve equipment aboard. “If the customer single-engine speed at this altitude 
managed to reduce cost by 50% over wants something different, he will have would be 405 mph. Single-engine range, 
the quoted price because we kept saving to pay substantially more for it,” Lear Lears adds, would be 90% of normal 


that thev [the manufacturers] must said. range. 

meet our figures.” The plane, according to Lear, was Maximum twin-engine speed would 
As a further means of cost cutting, designed from the ground up as a com- be approx tely 600 mph. 

Lear plans to subcontract the airframe mercial executive jet transport and, “as Plans include a completely pressur- 

components to several European manu- 4 pilot and navigator, I know the re- jzed cab heated birdproof wind- 

facturers and ship the aircraft to the quirements here and how simple these shield a1 in independent auxiliary 

engines, aspects have to be” for such an aircraft. electrical tem for emergencies. 


U.S. as a bare hull without 
market, Wings] 34 ft. 5.4 in. and fuse- 
] 


instrumentation or interior finishings. [le envisions an even larger 
Such a plan not only reduces shipping however, among the military 

ind customs costs that would be in- a number of nations and believes ait 
curred by sending engines and compo lines will want it as a_ high-priority 
nents from the U.S. for installation in 
the airframe and then shipping the com- 
pleted aircraft back to the U.S., but 
also eliminates what Lear terms the 
“multiple profits” thesis adopted by 
some manufacturers. He says: 

“Some people want to hog all the 
profits they can on equipment. Then 
the distributor gets his profits on the 
same items. We're climinating this 
idea. If we didn’t, the basic cost would 
be a minimum of $400,000. 

“This wav, we will sell the airframe 
to the distributor, and we're through 
there. He will be the onlv person to 
make a profit on the engines and equip- 
ment.” ’ ‘a 

Lear also hopes to subcontract for ET id te FRAT. ie 
manufacture of some SAAC 23 com- Eee Sa A ® A Oe Gere / mee 


7 hi ‘a7 us - «es : 
ponents in Japan and recently visited . . 
Mitsubishi's aviation division to discuss Bertelsen Aeromobile Displayed 


details, including the possibility of Four-passenger Aeromobile 200 ground effect vehicle is being built for U.S. Department 
building a SAAC 23 prototype in Japan. —_ of Commerce’s Office of International Trade Fairs for showing overseas, according to builder 

With a basic cost of $250,000 includ- William R. Bertelsen, Neponset, Ill. (AW Sept. 7, 1959, p. 111). First showing will be 
ing engines, Lear estimates that, after at U. S. International Trade Fair in Tokyo next April. Of aluminum and Fiberglas 
instrumentation and interior finishings, construction, the Aeromobile is powered by a 200-hp. aircraft engine and is said to attain 
a customer can “get by for as low as a maximum altitude of 12 in. at 2,400 Ib. gross weight and have a maximum continuous 
$325,000 in total cost if he doesn’t go —_ forward speed of 60 mph. Dimensions include: length, 16 ft.; width, 8 ft.; height, 5.5 ft. 
The machine also is to be shown at fairs in Italy in July and at Zagreb, Yugoslavia. 


rvices of _jage lengt 37 ft. 7.1 in. Lear says 
mption rate will allow 
f kerosene or jet fuel. 





hog wild.” 
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THERE 1S NO CEILING 
ON IDEAS 


© Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Major fields of interest are: 

¢ Environmental Control Systems—Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 
Aircraft Flight and Electronic Systems—Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 
Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 
Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


Send resume to: Mr. T. E. Watson 
THE CORPO: 1 TION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California » Phoenix, Arizona 











WHO'S WHERE 


(Continued from page 23) 





Changes 

W. L. Duval, assistant chief engineer for 
missiles and space field operations, Douglas 
Aircraft Company, Inc., Santa Monica, 
Calif., and B. E. Stitt, assistant chief project 


-engineer-Nike systems. G. F. Hanson suc- 


ceeds Mr. Stitt as field station manager, 
Cape Canaveral, Fla. 

Daniel B. Campbell, manager-field serv- 
ices, Military Products Division, General 
Dynamics/Electronics, Rochester, N. Y., a 
division of General Dynamics Corp. 

Herbert J. Cabral, deputy manager- 
Polaris missile launching and handling proj- 
ect, Westinghouse Electric Corp.’s Sunny- 
vale (Calif.) Division. James H. Davis suc- 
ceeds Mr. Cabral as supervisor of instal- 
lation and test-Polaris project 

T. H. Abrahams, chief engineer, Instru- 
ment Division, Hoffman Electronics Corp., 
Los Angeles, Calif. 

John C. Forrest, director, and Dr. Frank 
N. Gillette, associate director, Engineering 
Division, GPL Division, General Precision, 
Inc., Pleasantville, N. Y. Also: Louis L. 
Pourciau, head of the Industrial Products 
Department, Engineering Division. 

Andrew C. Bayle, staff engineer, Techni- 
cal Operations, The MITRE Corp., Bed- 
ford, Mass. 

William C. Cleveland, Jr., assistant man- 
ager, Radar and Telemetry, Electronics Op 
erations, Aeronutronic Division of Ford Mo- 
tor Co., Newport Beach, Calif 

Richard Blythe, project manager, and 
David Wilson, chief design engineer, for 
cryogenics, Hydro-Aire Co., Burbank, Calif 

James F. Healey, general manager, Minne- 
apolis-Honeywell’s Aeronautical Division, 
St. Petersburg, Fla 

Vernon R. Goldberg, chief mechanical 
engineer, Applied Microwave Electronics, 
Inc., Baltimore, Md., and M. S. Butz, field 
sales manager 

Jack T. Wills, director of corporate spe- 
cial projects, Aerojet-General Corp.’s Wash- 
ington, D. C. staff 

Jay G. McKie, manager-marketing tech- 
niques, Central Staff Marketing, Texas In 
struments, Inc., Dallas, Tex 

Ryndal L. Wetherington, senior staff 
member, Research Management Corp., 
Washington, D. C 

Edward J. Singer, head of the newly es 
tablished Ground Support and Systems 
Engineering Division, Tenney Engineering, 
Inc., Union, N. J. Also: Ralph A. Sansone, 
development engineer; Hyman Rosen, chief 
electronic engineer; Anthony F. Posella, sys- 
tems engineer 

Kenneth M. Gentry, associate director- 
research and development, Undersea War- 
fare and Electronic Countermeasures, Mo- 
torola Military Electronics Div., Chicago. 

Edward G. Schwarm, general manager, 
Training Division, Burtek, Inc., Tulsa, Okla. 

Braniff International Airways Mainte- 
nance Division has appointed the following 
managers: R. E. Sawyer-engineering; B. A. 
Minter-aircraft maintenance; Frank Achilles- 
production services; G. D. Smith-Minneapo- 
lis (Minn.) maintenance base. 
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More than 
engineers have 


already taken LMED’s* 


self-appraising technical tests! Have you? 


Whether you’re thinking about a change, or simply in- 
terested in finding out how you stack up against other 
engineers in your field, LMED’s Technical Tests will 
give you a sound means for appraising your abilities — 
right in your own home. 

Carefully designed and pre-tested by LMED 
engineers, these technical quizzes are meant to be taken 
and scored for your self-appraisal only. The results need 
never be divulged to anyone — including Light Military. 


Individual tests are available for the fields of Radar, 
Microwave, Communications, Electronic Packaging 


MAIL THIS COUPON FOR YOUR TESTS > 


Current Areas of Activity At The Light Military Department 


Space Communications & Telemetry * Missile & Satellite Computers « 
Space Vehicle Guidance * Undersea Warfare Systems * Thermoplastic 
Data Storage « Space Detection & Surveillance * Command Guidance & 
Instrumentation * Infrared Missile Applications. 


* LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @) ELECTRIC 


FRENCH ROAD, UTICA, NEW YORK 
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(ME), and Engineering Adr 
psychological questionnair¢ 


nistration (a self-scoring 


est below, and we’ll send 
nswer sheets and evalua- 
objective basis for de- 
your success at Light 
ler making application. 


Just check your fields of inter 
you the corresponding tests 
tion guides. They’ll give y 
termining the probabilities 
Military — before you even 


ee oe ae ee. ae See 


Mr. R. Bach 64-WJ 
i Light Military Electronics Dept 
General Electric Company, French Road, Utica, New York 


1 to 2 subjects per individual) i 
answer and self-evaluation sheets covering the areas checked: | 


: Please send me tests (limite 


0 RADAR (J MICROWAVE 
— ELECTRONIC PACKAGING (ME) 
C1 COMMUNICATIONS [ ADMINISTRATIVE ENGINEERING 


Name . - i 


Home Address 


i a a —— i 


: Home Phone ” j 
Degree(s) Year(s) Received. 


Ree camp comme wei tien ee“ 
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SEARCHLIGHT SECTION FOR SALE 
OPPORTUNITIES EQUIPMENT - USED or RESALE C-46F AIRCRAFT 


Passenger and Cargo 


MMHEEECEEEEEEEEEEEEEEEEEEEEEEEEE@@ECEECCHEECEEEEECEEEEEll A aah ek Miia 
NOW AVAILABLE FOR SALE T-Category Kit Installed 


Immediate Delivery 


Southeastern Aviation, INC. (| sc sime nan wx wc 


TRI-CITY AIRPORT, P.O. BOX 46 Burbank. Calif. 


KINGSPORT, TENNESSEE ie on eee 
FRED BENNINGER 
Executive Vice President 





Complete facilities for airline and fixed base overhaul and maintenance. 
Presently in operation and providing all authorized services. Facilities include: 
REPAIR STATION CERTIFICATE #4350 Tel: TRiangle 7-3411 Cable: Flytiger 
AIR TAXI CERTIFICATE #15 FW-2 
COMMERCIAL OPERATORS CERTIFICATE #FW-28 (c) 
STATE OF TENNESSEE CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY — 
F heduled and ch ion in | ircraf CONVAIRS 
or scheduled and charter operation in large aircraft. Airline and Executive 
RADIO SHOP — Well equipped. Several of Both Available 


LARGE ALUMINUM HANGAR—162 ft. long x 190 ft. wide, which includes full-length Convair Trade-in 
lean-to on each side 25 ft. wide for office, parts and shop space. Full door on each DOUGLAS DC-3 

end with tail door for Convair and larger aircraft. 200 M.P.H. Al2 Autopilot 
SPARE PARTS — Excellent stock of spare parts for Convair, DC-3 and small aircraft. Trades Accepted 


AIRCRAFT — DC-3’s and Convair 240’s. DOUGLAS DC-6 
DC-6A DC-6B 


Owner must sell in order to devote full time to other business interests. A 
FOR FURTHER INFORMATION CONTACT Also Grumman Twin Beech and Lockheeds in Stock 
E. WARD KING, P.O. Box 46, Kingsport, Tenn. A eS en tae ee 


WUEEE]EETETEvvEEvTvvLLL sot sacrament 




















4DDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. ae | this publication. 





of 
Send to office nearest vou. 
2 


FOR SALE SEVERAL CONSTELLATION NEW YORK 36: P. 0. Box 12 


CHICAGO 11; 520 N. Michigan Ave. 


SPARE PARTS INVENTORY 149-A’S SAN FRANCISCO 11: 255 California St. 
FOR SALE or LEASE BUSINESS OPPORTUNITY ——__ 


Applicable for use as cargo, passenger Helicopter operation (world’s oldest) for 


C-46, DC-4, DC-6, 1049H or combination cargo-passenger plane. sale includes 8 Bell Helicopters—-located in 

Sites ted Whale ini dailies wn to middle of citrus spraying area in central 

Constellation Aircraft 9 + ee Florida. Financing available for responsible 
88 passengers. Four Wright BD-1, party. BO-6198, Aviation Week. 

\ non-compound engines. Fully equipped ——=——=> = 

= airline radio, oxygen equipment, gal- FOR SALE 


WRIGHT COMPOUND loys, etc. Pully pressurized. For Sale—PBY SA Amphibian. Newly Hi- 
censed for cargo-passenger operation—Two 
CALIFORNIA AIRMOTIVE CORP. crew operation—aAll surfaces recovered. 


3350-EA-3 Engines 7139 Vineland Ave., No. Hollywood, Calif. FE5964. Aviation Week. 


Phones: POplar 5-6202 TRiangle 7-1564 r 
For Sale—Howard Super Ventura. One year 


PRATT & WHITNEY since manufacture. FS-5963, Aviation Week, 





for 








R2800 CB16/17 Engines For | Sale—Executive Dehavilland Dove. Low 
time—All mods complete—New Interior— 
Exterior. FS-5962, Aviation Week. 


THE FLYING TIGER LINE INC. On-Mark A-26 Airplane For Sale—two C-46s, Navy Configuration, 


BURBANK, CALIF. complete with radio, ready to go $25,000 
' for both or sell separately. No letters. N. A. 
Call or Cable, Doug Duly > Te - Ae ; 
° CB-17 Engines, Bendix Radar, Ti Y Kalt, CA 4-8434 San Antonio, Texas. 
Tel.: TRiangle 7-3411 Cable: Flytiger ° pre 











. 3 Sikorsky S-SS Marine Helicopters, as is 
Sperry Engine Analyzer, D.M.E., latest condition. $25,000 each. No ee nent ae a 
Electronic Equipment. Will consider — 4-8434 or TA 6-2556 San Antonio, 


T EXECUTIVE DC 3’ any reasonable offer. If interested, Micro Pumps, oil metering, new, R 85— 
wo “JS write Aviation Dept. P. O. Box 1521, Sales. Co., 8235 Fe Fenkell, Detroit, Mich. eng 
With 94% ond 75's. Radar. A/P, J] | Hewlon 2- Tone Sar Comeaene 2-seee Sow eae, Ste 
JATO. |.F.S. D.M.E. R.M.1. These interior with electric canopy actuator, full 
are the most beautiful DC-3’s on path no sg ee a eee 


the market—and they're priced EXECUTIVE TWIN-BEEC ; 

to sell Merton od ere nee sail IN ALL INTERESTS OF AVIATION 
itr io Installati ’ : 

CALIFORNIA AIRMOTIVE CORP. cpt 12 With Approech Sater If You’re Important, you either read 

7139 Vineland Ave., North Hollywood, Cal. oo 7-1 aa AVIATION WEEK 


Phones: POplar 5-6202 TRiangle 7-1564 FS-6186, Aviation Week : te 
255 California St., San Francisco 11, Calif. or you advertise mn It, or both. 
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EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section include all employment opportunities-—ex itive, management, 


technical, selling, office, skilled, manual, etc 


COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 
” an Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 

The advertising rate is $52.40 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment count 5 average 

than a contract basis. Frequency rates quoted on request. words as a line. 

; Position Wanted Ads are 
An Advertising inch is measured %” vertically on a column—3 columns— Box Numbers—counts as | 
30 inches to a page Discount of 10% if full payment | » advance for 4 consecutive 
insertions 

Subject to Agency Commission Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 

















Following pioneer ac! ments in reactor power 
plant developments Knolls Atomic Power 
Laboratory is now studying major problems in 
reactor and power pl nplification. Solutions 
to be achieved may « erably advance nuclear 
reactor applications 


Working on uniqu: elopmental problems at 
KAPL, engineers and ntists have access to an 
unusually broad range of specially-designed ex- 
perimental and test equipment...as well as the 
advantages of inter-professional consultation 
with experts in a number of related fields. Ad- 
vanced nuclear studies are available at both the 
Laboratory and nearby colleges. 


NEW OPENINGS ANNOUNCED 


FOR NUCLEAR ENGINEERS AND SCIENTISTS 


You are invited tc juire about openings in: 


Power plant test and lysis / Instrumentation 
controls design / Pow ant equipment design / 
Reactor nuciear analys Theoretical physics 
(PhD) / Experimental physics / Statistical meth- 
ods application (Phi Reactor mechanical 
design / Hydro-therma! engineering computations 

Coolant technology Reactor service equip- 
ment design / Numerical analysis / Electrical 
systems design. 


Power Laboralory Please send resume cluding salary require- 
OPERATED FOR AEC BOY 


ment—in strict confidence to Mr. F. W. Snell, 


A Dept. 64-WJ U.S. Citizenship and appropriate 
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EMPLOYMENT OPPORTUNITIES 


ppm te teenies 


TECHNICAL AREAS 


SCIENTISTS + ENGINEERS + 8S,MS * 


Name Your Field in Electronics 


... you'll find it at Electronics Park 


At General Electric’s headquarters for electronics in Syracuse, New York, 
you'll discover projects in every phase of modern electronics, aimed at every 
kind of application — Consumer, Industrial, Military. 

These projects are distributed over research laboratories, development and 
design groups, manufacturing facilities and field service centers. Different 
operations are structured to provide independent, localized management yet 
all offer technical cooperation to each other. In the next building—or the 
next office — you'll be able to pinpoint a technical expert for consultation on 
any electronic problem. 

THE CHART BELOW offers a broad indication of areas in which we are active- 
ly engaged. Check off those areas that are of interest to you — fill in the coupon — 
and mail to the address below. We will advise you of specific opportunities 

now available at General Electric’s Electronics Park. 


Technical 


Applied Systems Advanced 
Writing 


Research Engineering Development Design 
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Ground, Ship, Air = 6 e 


tite scene 


Field 
Service i 
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Missile, Satellite ° e we 
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COMMUNICATIONS 





Multiplex Microwave 





SSB Radio 





DSB Transmitters 





Synchronous Receivers 





Data Links 





DATA RECORDING & DISPLAY 





Equipments 





Advanced Techniques 
i.e. Thermoplastic Recording 








DEFENSE SYSTEMS — Underwater 





Missile Guidance & Navigation 





Air Weapons Control 





COMPUTERS (Digital) Applications 





MATERIALS & PROCESSES 
(Electrochemical, etc.) 








SEMICONDUCTORS -Circuitry, Devices 


PHYSICS 
(Military & Commercial Applications) 





Space 





Accoustics 





Electron Optics 





Electromagnetics 





TELEVISION (Broadcast & Industrial) 





Receivers 








Transmitters (AM, FM & TY) 





HF Video & Audio Techniques 








TUBES — Cathode Ray 
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To: GENERAL ELECTRIC COMPANY 
Electronics Park, Div. 64-WJ 
Syracuse, New York 


Technical Personnel Dept. 


I am interested in Technical Areas I have checked. 





My name: 





Address: 





All communications held in strict confidence. 


GENERAL @@ ELECTRIC 


Outstanding openings 
for 
Fuel and Lubrication 
Specialists 


Lubrication Specialists: The Materials 
& Process Unit of Boeing’s Trans- 
port Division has a number of im- 
mediate openings for lubrication 
specialists with a degree in Chemi- 
cal Engineering, Mechanical Engi- 
neering or Organic Chemistry, plus 
a minimum of four years of experi- 
ence in lubrication, oil refining and 
aircraft materials and processes or 
related fields. Requirements include 
acquaintance with general compo- 
sition, properties, functioning and 
test procedures for a wide variety 
of lubricants and bearing materials. 
Background in thermal breakdown 
of hydrocarbons and synthetic oils 
is desirable. These positions offer 
opportunities to plan and conduct 
laboratory programs, to consult 
with designers on lubricant selec- 
tion and to develop materials and 
process specifications as a member 
of our Structures Staff. 


Fuel Specialists: In this area, Boeing 
has an outstanding opening for an 
engineer with an MS or PhD in 
Chemical Engineering or Organic 
Chemistry, plus five or more years 
of experience in refining, particu- 
larly alkylation, hydroforming, and 
upgrading. This exceptional assign- 
ment in the field of thermal stability 
of hydrocarbon fuels for supersonic 
aircraft does not require aircraft 
experience, but it does require a 
thorough knowledge of petroleum 
fuels, including properties relating 
to jet engine performance. 


Send a resume of your experience, 
today, to Mr. Ivan G. Phillips, 
Boeing Airplane Company, P. O. 
Box 707 - 8BA, Renton, Wash. 


SSOEMNM GS 


...environment for 
dynamic career growth 
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HEAT 
TRANSFER 
SPECIALISTS 


NAA’s 


Systems 


Space and Information 
Division is rapidly ex- 
tending its capabilities into all 
phases of research in the nation’s 
developing space program. We 
have several key positions open 
in the Structures Technology 
Group of the Division for engi- 
neers with from four to six years 
industrial experience in heat 
transfer or thermo dynamics, with 
background in areas of external 
heat transfer, radiation studies 
and structural heating. Will per- 
form applied studies in the area 
of heat transfer to hypervelocity 
re-entry vehicles. Develop sets of 
equations for the prediction of 
temperatures of and heating rates 
to various portions of re-entry ve- 
hicles for specified trajectories. 
Appl the developed equations 
for solution in digital computer 
programs. If you possess the back- 
ground and have an intense inter- 
est in space vehicles, address a 
letter or resume to us for more 


infor tion. 


A. W. ¢ 
Emp ent Services 
12214 Lake wood Blvd. 
Downey, California 


SPACE AND INFORMATION 
SYSTEMS DIVISION _ /A\ 


ningham, Manager 


North American Aviation AS AN 
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Astronauts Comment 


Re: Your editorial, Aviation WEEK, 
February 27, 1961. The recognition ex- 
pressed regarding Project Mercury as a tech- 
nical scientific program rather than as a cir- 
cus was most heartening to us. A very fine 
comment in the midst of hazy reporting 
elsewhere. Your wishes for success are also 
appreciated. Let us hope it indeed helps 
us prove one of the advantages of the demo- 
cratic system of which we are so proud. 

Astronauts GLENN, GrIssOM, SHEPARD 

Space Task Group 

Langley Field, Va. 


JATO Power 


I note with considerable interest the 
suggestion of Mr. C. L. Marshall (AW Jan. 
30, p. 124) that civilian and military air- 
craft be equipped with emergency JATO 
power to be used in case of engine failure at 
a critical time such as immediately after 
takeoff or for a “go-around” in the case 
of an aborted landing. Since this seems such 
a relatively simple and inexpensive solution 
to a long existent problem in the aviation 
field, it is my fear that authoritative people 
in the industry may not pause long enough 
to consider the merits of this suggestion. 
Accordingly, I wish to express “me, too” 
along with Mr. Marshall. 

During my association with the aviation 
industry I have known of at least two cases 
in which an extra 100 ft. of altitude would 
have prevented a tragedy. Also, who can 
predict what effect a few thousand pounds 
of “instant thrust” might have had in avoid- 
ing some of the midair collisions which have 
happened recently? Pete HIeBER 

Mosher Engineering 


Pasadena, Calif. 


Armament Threat 


“The Parthian 
Shots” (AW Jan. 23, p. 21) is a weak re- 
buttal to President Eisenhower’s warning 
to the nation of the potential threat of the 
armaments industry to the future of our 


Your editorial entitled 


nation. Remember that the armaments in- 
dustry depends upon the government for its 
livelihood and remuneration; therefore, if it 
can exercise certain controls over the gov- 
ernment it could control its livelihood and 
economic enrichment. 

In the past 10 years I have seen com- 
panies start and rapidly grow whose sole 
business deals with military goods; indeed 
our military needs have nurtured the worthy 
incentive for profit. It must be kept in 
mind, however, that industry furnishes mili- 
tary goods and services primarily for profit 
and not for the security and well-being of 
our nation; the latter responsibility belongs 
to the government. President Eisenhower 
was entirely correct in telling the nation of 
the potential threat to our liberty owing to 
the growing pressures on our government by 
the vast armament industry. 

N. J. Guarino 
AF Cambridge Research Laboratories 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Airline Safety Fee 


Airline disasters are bound to continue 
and increase unless drastic steps are taken 
to make the airways control systems capable 
of handling modern air traffic problems. I 
am sure that AviATION Week does not be- 
lieve that the present control systems are 
adequate for the type of airline traffic en- 
countered today, let alone being equal to 
the much more difficult traffic safety and 
control situation developing as airlines and 
routes expand with more and faster aircraft. 

Unfortunately, few are willing to recog- 
nize or face up to the expenditures required 
to research, develop and design the complex 
computers, communications and electronic 
systems required to monitor and control this 
high-speed dense traffic. We even reluc- 
tantly spend the large sums required for 
comparable electronic developments _ re- 
quired by major weapon systems. The 
pathetic budgets of federal agencies respon- 
sible for air traffic’ safety and control do 
not even show token recognition of the 
seriousness of the situation. I question that 
Congress will finance the costs because it 
would require large tax expenditures taken 
from others for application to the benefit 
of a single industry, namely, air travel. Nor 
are the airlines spending adequate money 
on the avionics developments required for 
jet age safety. Yet there is, in my opinion, 
a way in which the hundreds of millions, 
so obviously required now for research and 
development of air safety systems, can be 
raised without noticeable hardships on any. 
The cost should be borne by he who 
benefits: make the air traveler pay for his 
safety. This is only just and can be done 
painlessly and effectively. 

I suggest that each airline collect a certain 
percentage of the ticket price for use in an 
air safety research and development fund. 
Suppose there are a hundred million tickets 
sold each year by the commercial airlines 
of the United States. Imagine that each 
airline ticket purchaser pay a nominal but 
suitable surcharge of 1 or 2% on his 
ticket for such a fund. (Perhaps the 
airlines might balk at this because they 
understandably may not like connotations 
that reflect on safety. Users of the airlines 
would, I am sure, find it more palatable to 
pay a surcharge for air safety progress than 
the surcharge for a jet seat.) The automatic 
collection of such a fund by the airlines 
would mean that hundreds of millions of 
dollars could be made available for the 
research and development essential toward 
obtaining air traffic control systems equal 
to handling today’s and tomorrow’s trafhc 
problems, and other safety measures crying 
for attention and money. 


I do not think that any passenger would 
object to such nominal assessments if he 
knew that all of it were to be used for his 
safety. Such a fund should be completely 
earmarked and used for its one purpose: 
air safety research and development. A non- 
profit public “‘Authority’’ could be set up 
with directors selected from airlines, the 
government, and other associated activities. 
This “Authority” would use the funds to 
finance carefully selected areas of research 
and development in air safety. The actual 
work would be done under competitive con- 
tract from the “Authority” to both profit 
and nonprofit research establishments. The 
“Authority” would study the needs, specify 
the requirements, assess the proposals, en- 
sure development, scope and compatibility, 
and manage the fund. Both industry and the 
passenger would benefit. Industry to date 
has not properly devoted its technical 
strength to this field, despite the tremend- 
ous technical challenge, because it has rec- 
ognized that neither the federal aviation 
agencies nor the airlines were prepared to 
spend the large sums required for significant 
development work. Painless pennies col- 
lected from the travelers can and should 
supply the funds required. 

I do most seriously suggest that an “Air 
Safety Research and Development Author- 
ity,” funded by a fitting surcharge on each 
airline ticket sold, be established immedi- 
ately so that funds required for the develop- 
ment of equipments and systems capable of 
handling jet age air trafic can become avail- 
able to attract and finance the technical 
efforts so sorely needed. 

Russet I. Mason, Technical Director 
Anti-Submarine Warfare Laboratory 
U. S. Naval Air Development Center 
Johnsville, Pa. 


‘Dollar Vote’ 


Congratulations to AviATION WEEK and 
to reader Donald Williams (AW Feb. 6, p. 
126) for the outcry against creeping com- 
munism. 

One important point to be added is the 
fact that our nation’s growth, its greatness, 
and its true progress depend upon the in- 
tegrity of the dollar-vote. The dollar-vote, 
in turn, depends for its meaningfulness upon 
the full cost of each good or commodity 
being borne by the users of that commod- 
ity. This is the unique essence of the free 
enterprise system that works toward maxi- 
mum efficiency of production and distribu- 
tion. 

For this reason, the full cost of installa- 
tion, operation, and maintenance of airports 
and related facilities should be borne by 
aviation patrons—as users of these facilities 
and not as citizen-taxpayers. 

The rationalizers and apologizers who 
argue against self-supporting aviation, or 
against self-supporting anything else, should 
be reminded that they are arguing against 
the very foundation of American economics 
and, knowingly or otherwise, they are sup- 
porting communism. 

Atvin L, Spivak 
Glendale, Ohio 
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HOSE SHOP OPERATIONS AND EQUIPMENT 


























7—Compact field tool for swagin 


1—Simple hand shear cuts hose to desired length. 
2—Socketing guide speeds installation 

3—Nipple inserting machine. 

4— Elbow jig accurately aligns fittings 
5—Pressure test bench. 


6—Cleaning tank. 


g fittings. 


Now...the reliability and economy of swaged-fitting 
hose assemblies can be assured in any hose shop with 
the RESISTOFLEX Portable Swasaing Tool! 


the original fluorocarbon 
ibility stands unchallenged, 
vice and never a blowoff on 


Now it is possible to make “‘factory-quality’’ Fluoroflex*-T 
hose assemblies with swaged fittings in any hose shop. The sim- 
ple, dependable field swaging tool developed by Resistoflex 
eliminates the need for stocking large inventories of hose 
assemblies, permits easier scheduling of overhaul and repair 
requirements with lines made-to-order. Expensive fittings can 
be salvaged—only the socket need be sacrificed—and the 


repaired assembly can be reused with complete assurance of 


full, specified performance. 


More and more airline and commercial operations are investi- 
gating the advantages of Fluoroflex-T hose assemblies and the 
reliability and economies offered by the Resistoflex portable 
field tool. Because positive operating stops are built into the 
tool, always-correct assemblies are assured. It can be used 
with the same reliability as factory-assembled products. 

Fluoroflex-T, the superior Teflon’ hose, is non-aging, has 
unlimited shelf and service life. It qualifies for service at all 
temperatures from — 65° to +450°F. The Resistoflex Swaged 


Fitting was first introduced 
hose in 1953. Its reputation fo 
with millions of assemblies 
record. 

specify Fluoroflex-T for 
epair. Write for complete 


To assure trouble-free operations 
original equipment, retrofit 
information today. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


CORPORATION 


COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


Plants in Roseland, N. J. « Anaheim, Calif. « Dallas, Tex. 


Sales Offices in major cities 


reg. U. S. Pat. Off. 


FE fluorocarbon resins 
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Type Z1855 


Thirty-five years ago the original Wasp engine, developed 
in 1925 by Pratt & Whitney Aircraft, helped to catapult 
America from third rank to world leadership in aviation. 
Today its J-57 and J-75 jet engines power many of this 
nation’s highest fying and fastest bombers, fighters, and 
commercial jetliners. Meanwhile, still newer powerplants, 
like the LR-115 rocket engine, are under development at 
Pratt & Whitney Aircraft’s Florida Research and Develop- 
ment Center. The LR-115, the nation’s first liquid hydro- 
gen rocket engine, will power the Centaur space vehicle 
scheduled for flight in 1961 and will boost multi-ton pay- 
loads into high orbits or power deep space probes. 

Progress in engine design and performance represented 
by these three engines obviously required matching im- 
provements in all component categories as well. The Elastic 
Stop® nuts that were standard parts for the early Wasps 
were constantly supplemented by new designs equal to the 
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special temperature, load and environmental conditions de- 
manded by this power-plant evolution. 

The Elastic Stop nuts illustrated here are specified in 
several sizes for the assembly of pipe flanges, brackets, 
engine mounts and pump flanges of the LR-115. They are 
typical of the fasteners designed for compatibility with the 
liquid hydrogen environment and unusual very high—very 
low temperature demands of this rocket engine. 

ESNA has consistently accepted a full share of the re- 
sponsibility to investigate and propose solutions for fasten- 
ing problems created by the changing technology of the 
engine industry. These efforts have helped to establish and 
maintain ESNA’s position as the foremost supplier of self- 
locking nuts specifically designed and produced to the 
unique reliability requirements of the aircraft engine in- 
dustry. Write ESNA for a copy of High Temperature De- 
sign Catalog No. 5918. 


ELASTIC STOP NUT CORPORATION OF AMERICA 
Dept. $56-325 2330 Vauxhall Road, Union, N. J. 
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